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EXECUTIVE SUMMARY 

An environmental site investigation was performed from July 1999 through March 2000 at Study Area 

(SA) 39, located at the Main Base of the former Naval Training Center, Orlando, Florida. The objectives 

of the investigation were to delineate the lateral and vertical extent of tetrachforoethene (PCE) in 

groundwater at concentrations exceeding the screening criteria, to install additional wells as needed for 

compliance monitoring, and to evaluate the potential for natural attenuation at the site. The investigation 

was performed in several phases. The scope of the investigation was based on the results of previous 

investigations which showed that concentrations of chlorinated hydrocarbons, primarily PCE, in the 

surficial aquifer at SA 39 exceeded the Florida Groundwater Cleanup Target Levels (GCTLs). 

Direct Push Technoloav Samcding 

For the initial phase of this investigation, a direct push technology (DPT) groundwater sampling program 

was conducted at 11 locations to investigate the current PCE plume conditions and to locate pskrmanent 

monitoring wells for compliance monitoring. Because contamination was detected at the deepest interval 

sampled [35 to 37 feet below ground surface (bgs)] during a previous investigation, this DPT investigation 

began at 40 feet bgs with samples collected at lo-ft intervals to a terminal depth of 70 feet bgs. One 

sample was collected at 80 feet bgs at location PO05 where previous sampling at a depth of 35 to 37 feet 

bgs showed the highest concentration of dissolved PCE. Seven samples from five locations had analyte 

concentrations exceeding GCTLs. PCE was the most widespread contaminant. The highest 

concentration (17 pg/L) was detected in a sample collected at 40 feet bgs. PCE concentrations overall 

were highest at 40 feet bgs, with lower PCE concentrations and a smaller plume footprint at the lower 

depths. The DPT data suggest that the southern extent of the plume extends beneath Lake Gear. 

Monitorins Well Sampling 

Seven monitoring wells were destroyed during the utility construction by the City of Orlando in the spring of 

1998. Those monitoring wells were replaced in July and August of 1999. Based on the DPT results, two 

additional wells were installed downgradient of the source area and screened at approximately 80 feet 

bgs, at the base of the surficial aquifer. Also based on DPT results, a well was installed approximately 

30 feet southwest from Building 137, screened at 24 to 29 feet bgs. A well cluster (three wells screened at 

approximately 15 feet bgs, 30 feet bgs, and 40 feet bgs, respectively) was installed downgradient of the 

existing wells to define the southeastern edge of the PCE plume. An additional well cluster was installed 
i 

in March of 2000 east of well 04A to delineate the eastern edge of the plume in that area. 

R4705001 ES-1 C:TO 0024 
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All wells, except for OlA which could not be found, were sampled and analyzed for volatile organic 

compounds. A total of 10 analytes was detected. Of those 10 analytes, three (bromodichloromethane, 

chloroform, and PCE) were identified at concentrations exceeding the GCTLs. The exceedances of 

trihalomethanes (bromodichloromethane and chloroform) are attributed to releases of chlorinated drinking 

water or wastewater from a utility pipeline. PCE, identified in 15 of 32 wells sampled and in 1 duplicate 

sample, was the most widespread contaminant and ranged in concentration from 0.43 pg/L to 94 ,@L 

(well 388). The PCE plume begins near concrete loading ramps and extends southeast to just east of 

Building 137 and south to Lake Gear. The shallow component of the plume (approximately 15 feet bgs) is 

located upgradient, or nearest the concrete ramps. The intermediate component of the plume 

(approximately 30 feet bgs) is located slightly downgradient (east), with the deeper component 

(approximately 40 feet bgs) further downgradient. There was no PCE detected in the two wells screened 

at the base of the surficial aquifer. The PCE plume was delineated to the north, west, and east. The 

southern portion of the plume apparently extends beneath the northern shoreline of Lake Gear and was 

not delineated. 

Natural Attenuation 

Seven wells were sampled in October 1999 to evaluate the potential for naturally occurring bacteria and 

other conditions to attenuate the PCE plume at SA 39. Two soils samples (16-20 feet bgs and 36-49 feet 

bgs) were collected from a clean, upgradient location and were analyzed for total volatile solids. Various 

parameters (dissolved oxygen, nitrate, hydrogen, methane, sulfate, chloride, and ethene) in groundwater 

were evaluated to determine if reduction/oxidation of the PCE was occurring. Although some of the data 

indicates anoxic conditions, the results are not conclusive. In addition, no marked decrease in PCE 

concentrations over time was observed, and distinctive daughter products are absent or were rarely 

detected. One daughter product, trichloroethene, was detected at trace levels in some wells but there was 

no marked presence. Therefore, reductive dechlorination does not seem to be occurring. This process 

requires an organic carbon substrate to proceed, and the site data show that concentrations of dissolved 

organic carbon in the groundwater are low (i.e., 5 mg/L or less). 

.- 

Conclusions and Recommendations 

Concentrations of PCE at SA 39 warrant cleanup. It is recommended that remedial alternatives including 

natural attenuation be evaluated. In addition, temporary groundwater-use restrictions should be imposed 

for the surficial aquifer. These recommendations are consistent with those in the Site Screening Report 

(HLA, 1999). 

ES-2 CT0 0024 
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1.1 SITE DESCRIPTION 

Study Area (SA) 39 is located in the southwest corner of the Main Base at the Naval Training 

Center (NTC), Orlando (Figure l-l). The study area encompasses approximately 10 ‘acres of 

land bounded on the south and west by the Main Base’s property line, on the east by Grace 

Hopper Avenue, and on the north by Nautilus Street (Figure l-2). Most of the west side of SA 39 

is undeveloped and covered with grass except for a small stand of trees in the southwest corner. 

The two northern corners are occupied by parking lots. A stormwater retention pond occupies the 

area between the two parking lots. The retention pond is finished at approximately 6 feet below 

grade. 

; 
I 

Surface runoff from the study area drains to the retention pond and then into Lake Gear, a small 

lake (approximately 500 feet in diameter) located immediately south of the base. Lake Gear is 

I 
likely a “sinkhole lake,” implying formation through sinkhole development. Although no known 

1 
studies substantiate this claim, Lake Gear appears to be morphologically similar to doculmented 

? 
sinkhole lakes in the area (Beck and Sinclair, 1968). For additional site description details, :see the 

Base Realignment and Closure Environmental Site Screening Report, Study Area 39, 

NTC Orlando (HLA, 1999). 

Two large dumpsters were located on the southeast corner of SA 39. Concrete loading ramps 

(structures 4060 and 4067) were used for the dumpsters and remain in place. The area between 

the dumpsters was used as temporary storage for debris (e.g., trees and brush). The facility’s 

grounds maintenance contractor used the area to the east to house a small, mobile trailer office 

building and a fenced storage yard. The former Hazardous Materials Storage Facility 

(Building 137) is located further to the east. 

i 

The southwest corner of this study area was used for coal storage when the base’s utilities were 

powered by coal. The former coal storage area was designated Unnumbered Facility (UNF) 10. 

A second area of concern was the western half of the site (north of the coal yard) that was used 

as a “bottle” landfill (UNF 6) prior to 1947. Most of the landfill is actually contained within SA 40, 

located immediately north of SA 39. This landfill was reportedly used for the disposal of 

demolition debris that may have included asbestos-containing material, small armaments, medical 

wastes, and household refuse (ABB Environmental Services, Inc. [ABB-ES], 1995a and 1995b). 

R4705001 1-l CT0 0024 
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1.2 BACKGROUND 

During the initial site screening investigation in March 1996, six monitoring wells were installed at 

SA 39. Tetrachloroethene (PCE) was detected above the current Florida Department of 

Environmental Protection (FDEP) Groundwater Cleanup Target Level (GCTL) (FDEP, 1999) of 

3 pg/L in one well. Five additional wells were installed and revealed a PCE plume extending at 

least 30 feet radially from well OLD-39-03A. A direct push technology (DPT) investigation 

conducted in March 1997 further delineated the PCE plume at several depths below ground 

surface (bgs) and also identified a limited trichloroethene (TCE) impact above the current GCTL 

of 3 pg/L. To confirm the DPT screening results, 15 additional monitoring wells were installed and 

incorporated with 3 existing wells to form 6 well clusters. Each cluster consisted of a shallow well 

screened across the water table, an intermediate well screened just above a layer of clay located 

approximately 30 feet bgs, and a deep well screened below the clay layer. PCE and TCIE were 

detected in samples collected from the well clusters, with PCE detected above the GCTL. Several 

monitoring wells located across the southern boundary of the site were destroyed or abandoned 

for utility installation. Additional details about the previous investigations at this site are given in 

Section 2.1. 

1.3 HYDROGEOLOGIC SETTING 

Soil sampling conducted during the installation of monitoring, wells in both the previous and 

current investigations provided descriptions of the unconsolidated sediments beneath the site to a 

depth of approximately 85 ft bgs. The installation of 41 monitoring wells at various depths and 

monitoring of water levels in the wells between July 1997 and March 2000 have provided data 

regarding the potentiometric head distribution, groundwater gradient, and flow direction at th’e site. 

Slug tests were conducted in one shallow well, two intermediate wells, and three deep wells 

during the previous investigations, A summary of these data is presented in the following 

paragraphs. Boring logs and hydraulic conductivity test data from the previous investigations can 

be found in the Base Realignment and Closure Environmental Site Screening Report, Study 

Area 39 (HLA, 1999). Boring logs for the current investigation are provided in Appendix A. 

Sediments from the ground surface to approximately 10 feet bgs are typically light colored (white, 

tan, to light gray), fine to medium grained, loose sand with some silty layers. Below 10 foot depth 

to 50 foot depth the sediment color is typically darker (brown, dark brown, gray, olive), the grain 

size is increasingly coarser, and some sand layers are dense. At most boring locations, an 

interbedded zone of sand, silty sand, sandy clay, or clay, generally 2 feet thick, was encountered 

R470500 1 l-5 CT0 0024 
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at depths of 25 to 30 feet bgs. The texture of this zone is variable across the site, ranging from .J----+t 

dense, coarse sand to stiff, dry clay to soft clay. Split-spoon sampler refusal was encountered in 

this layer at some locations. Below 50 feet bgs, l- to 2-foot-thick layers of coarse to very coarse 

sand are interbedded with fine to medium grained sand, and the sediment color is variable from 

light to dark. A layer of sandy clay, ranging from soft to stiff and dry, was encountered at 

approximately 80 feet bgs in the two deepest boreholes (27D and 28D) completed at the site. All 

sand layers encountered consisted of predominantly quartz mineral grains. Some layers 

containing a low percentage of phosphate grains and shell fragments were occasionally 

encountered. 

Groundwater is typically encountered from 10 to 12 feet bgs. The surficial aquifer, consisting 

mostly of saturated sand, extends to a depth of about 80 feet bgs across the site. Clay sediment 

encountered at about 80 feet bgs is interpreted to represent the top of the Hawthorn Group that 

directly overlies the Floridan Aquifer System. Cone penetrometer testing performed during the 

previous investigations (HLA, 1999) shows that saturated sand exists within the Hawthorn Group 

at depths of 90 to 100 feet bgs. Hydraulic conductivity test results from the surficial aquifer 

showed a range of 2.88 to 5.76 ft/day for the six wells tested with an average value of 4.11 ft/day 

(HLA, 1999). Historically, the direction of groundwater flow at SA 39 for all depths monitored in 

the surficial aquifer has been east-southeast. Using a site-specific average groundwater 

horizontal gradient of 0.0025 ft/ft, the average hydraulic conductivity of 4.11 ft/day, and an 

assumed aquifer porosity of 0.3, the average linear groundwater flow velocity was calculated to be 

0.034 fffday, or about 13 ft/year. Additional information on the current direction and gradient of 

groundwater flow is provided in Section 3.1. 

R4705001 l-6 CT0 0024 
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2.1 PREVIOUS INVESTIGATIONS 

During the initial site screening investigation, five borings were completed in March 1996 as 

permanent shallow monitoring wells OLD-39-OlA (OlA) through 05A (HLA, 1999). In addition, 

one temporary monitoring well (06A) was installed near the northern shoreline of Lake Gear. In a 

sample collected from 03A, PCE was detected above the current GCTL of 3 pug/L. Five additional 

monitoring wells (four shallow wells and one intermediate depth well) were installed in November 

1996 to investigate the extent of PCE contamination in the vicinity of well 03A. Samples collected 

from the five wells indicated that the PCE plume extended at least 30 feet in all directions 

from 03A and to the top of the shallow clay layer, approximately 30 feet bgs. 

A cone penetrometer test program was conducted in March 1997 to characterize the lower portion 

of the surficial aquifer. This information was used to focus a OPT investigation intended to further 

define the horizontal and vertical extent of the plume. PCE was detected at various depths at 

concentrations above the current GCTL in several of the OPT groundwater samples. Figures 2-1, 

2-2, 2-3, and 2-4 show the extent of the PCE or chlorinated hydrocarbons (PCE plus TCE) at 

various depths as determined by the OPT investigation. The southern and eastern limits of the 

plume were not fully defined because of a lack of data below approximately 25 feet in depth. 

To confirm the March 1997 DPT investigation, 15 additional monitoring wells (12A through 26C) 

were installed and incorporated with 3 existing wells to form 6 shallow-intermediate-deep well 

clusters. Each cluster consisted of a shallow well screened across the water table (desig,nated 

“A”), an intermediate well screened just above a layer of clay located approximately 30 feet bgs 

(designated “B”), and a deep well screened below the clay layer (designated “C”). After 

installation, groundwater levels were measured in each well, and an isocontour map based on 

those measurements showed groundwater within the surficial aquifer to flow eastward 

(HLA, 1999). 

Seven wells were believed to be damaged beyond repair during utility construction along the 

southern boundary of the site in the spring of 1998 (HLA, 1998). Four of those wells (17A, 18B, 

lQC, and 23A) were found and abandoned by Tetra Tech NUS, Inc. (Tetra Tech) during the July 

1999 event. Well 24B, although not one of the seven wells originally believed to be dama.ged, 

was also found to be destroyed by the construction and was abandoned by Tetra Tech. 

R4705001 2-l CT0 0024 
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Wells 20A, 21 B, and 22C were not found during the 1999 event. These wells are believed to have 

been properly abandoned prior to, or destroyed completely during, the utility construction. 

Monitoring well 06A was a temporary well that was either previously abandoned or destroyed 

completely during the utility construction. 

2.2 CURRENT INVESTIGATION 

Tetra Tech conducted an investigation at SA 39 from July 1999 through March 2000 to define the 

extent of PCE contamination in groundwater. The scope of the investigation was based upon the 

results of previous investigations and included activities to define both the lateral and vertical 

extent of contamination and to investigate the groundwater flow direction. Because previous 

groundwater sampling was last conducted in 1997 and because several monitoring well clusters 

were destroyed by utility construction along the southern perimeter of the site, the investigation 

was conducted in two steps. First, a DPT groundwater sampling program was conducted to 

investigate the current plume conditions; this step included collection of samples from locations 

deeper in the aquifer and further downgradient than the previous investigation sample locations. 

Second, based upon the DPT results, monitoring wells were installed to provide permanent 

sampling locations and to collect water level data. 

The objectives of the investigation were: 

l Conduct a DPT investigation to define the horizontal and vertical extent of PCE contamination 

in groundwater. 

l Abandon/replace seven monitoring wells that were destroyed during utility construction at the 

site. 

l Install additional wells as needed, based on DPT results, to provide compliance monitoring. 

l Sample surficial aquifer monitoring wells as appropriate based on the results of the DPT 

program. 

All work was performed in accordance with the Work Plan for the Investigation of Contaminated 

Groundwater, Study Area 39 (Tetra Tech, 1999). This work plan defined the site-specific activities 

performed and was consistent with guidance detailed in the Project Operations Plan for Site 

lnvesfigafions and Remedial Investigations [POP], Volume I (ABB-ES, 1997). Health and safety 

aspects of the work at SA 39 were controlled in accordance with the Health and Safety Plan for 
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Completion of investigative Work and Data Sampiing (B&R Environmental, 1997) and addenda 

(Tetra Tech, 1998 and 1999). 

2.2.1 Direct Push Technoloav Groundwater SamrAinq 

A DPT investigation was conducted to determine the horizontal and vertical extent of the PCE 

contamination in groundwater in the lower portion of the surficial aquifer. The DPT program 

consisted of collecting groundwater samples at selected locations and various target depths. 

Because contamination was detected at the deepest interval sampled during the previous 

investigation (35 to 37 feet bgs), this DPT investigation began at a depth of 40 feet bgs. All DPT 

groundwater samples were analyzed for volatile organic compounds (VOCs) using United States 

Environmental Protection Agency (USEPA) Method SW-846 82608. The analyses were 

performed in accordance with USEPA Level II Data Quality Objectives (DQOs) by Quartterra 

Environmental Services in North Canton, Ohio, using 24-hour rapid turnaround. 

The DPT groundwater samples collected during this investigation were numbered as follows: 

NTC39PNNNDD 

where: NTC = Naval Training Center 

39 = two-digit SA designation (39) 

P = sample type (“P” for DPT) 

/VAIN = location number (e.g., 001 or 015) 

DD = sample depth (e.g., 10 or 20) 

For example, the sample collected at the 5th DPT location at a depth of 40 feet was designated 

NTC39P00540. Samples for field duplicates were identified with a “blind” number (e.g., 

NTC39DlOOO). The corresponding environmental sample was noted in the field logbook. 

The locations of the 11 DPT sample points that were installed are shown on Figure 1-2. At each 

DPT sampling point discrete samples were obtained from various target depths. At most 

locations the first sample was collected at a depth of 40 feet bgs and subsequent samples were 

collected at lo-foot intervals to a terminal depth of 70 feet bgs. The -/O-foot-depth samples were 

not collected at upgradient locations PO01 and PO02, and the 40-foot-depth sample was not 

collected at PO02. An additional 80-foot-depth sample was collected only at location PO05 in the 

area where previous sampling showed the highest concentrations of PCE in groundwater at a 
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depth of 35 to 37 feet. Previous cone penetrometer testing identified the top of the Hawthorn 

Group to be approximately 80 to 100 feet bgs. 

One boring was advanced at each DPT location, except where noted by “A” or 9” modifiers, 

which denote separate pushes for the same location. The sampling devices used were stainless 

steel, continuous-slot, wire-wound screens contained in stainless steel casings having stainless 

steel drive points. The sampler was driven to the target depth using sections of 4-foot-long, 

hollow-stem drive rod. Once the target depth was reached, the drive rod was raised 

approximately 3 feet, thereby lifting the sampler casing and exposing the screen. With the screen 

exposed the required amount of Teflon@-lined tubing was inserted inside the drive rod down to the 

exposed screen and the other end was connected to a peristaltic pump. Pumping continued until 

the effluent began to clear (in some cases the effluent did not clear, particularly at the 70- and 80- 

foot-sample depths), at which point the pump was stopped and the samples collected using the 

tube evacuation method. 

The sampling progressed by withdrawing the drive rod and sampler (the drive point remained in 

the subsurface), attaching a clean sampler to a clean drive rod, and the assembly was driven to 

the next (deeper) sample depth. Once all samples were collected from a location, the boreholes 

were abandoned with a bentonite/grout mixture. When finished at a location, the DPT rig and all 

downhole equipment were decontaminated using a high-pressure steam wash before use at the 

next location. 

After sampling the first few locations, it was noted that large bubbles were forming in the VOC 

vials subsequent to being sealed. This was a result of the groundwater reacting with the 

hydrochloric acid preservative. After the second day of sampling, nonpreserved vials were used. 

2.2.2 Monitorinq Well Installation 

A total of 15 monitoring wells were installed in the surficial aquifer during the investigation. 

Because the groundwater plume was known to have a significant vertical extent in the surficial 

aquifer, monitoring wells were generally installed in clusters that included wells of different depths. 

Figure 2-5 graphically depicts the A, B, C, and D well depths/identification that were used; this well 

nomenclature was consistent with wells installed during previous investigations at this site. Seven 

of the wells, in two clusters, were installed to replace two well clusters that were destroyed during 

utility construction. Seven additional wells, in two clusters, were installed along the eastern and 

southeastern perimeters of the site at downgradient locations to monitoring plume migration. One 
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well was installed near the center of the plume where DPT investigations had shown the highest 

plume concentrations. Table 2-1 provides the rationale for the new well locations and 

summarizes the construction details. Figure l-2 depicts the locations of all permanent monitoring 

wells at the site. 

TABLE 2-1 

.r-Y 

WELL CONSTRUCTION AND RATIONALE 
STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

Well I.D. Rationale for Installation Screened Total Depth 
Interval (feet) (feet) 

27D Installed atop the Hawthorn Group downgradient 79.5-84.5 84.5 

of the source area. This depth was chosen to 

characterize groundwater conditions at the base 

of the surficial aquifer. 

28D Same rationale as above. Installed atop the 79.5-84.5 84.5 

Hawthorn Group further downgradient of the 

source area. 

29c Located downgradient of existing wells to define 35-40 40 

the groundwater plume in the “C” (deep- 

approximately 40 feet bgs) interval. 

30B Located downgradient of existing wells to define 25-30 30 

the groundwater plume in the “B” (intermediate- 

approximately 30 feet bgs) interval. 

31A Located downgradient of existing wells to define 8-18 18 

the groundwater plume in the “A” (shallow- 

approximately 15 feet bgs) interval. 

32C Replaced well 19C 34.5-39.5 39.5 

33B Replaced well 18B 24.5-29.5 29.5 

34A Replaced well 17A 7.5-l 7.5 17.5 

35B Replaced well 21 B 24-29 29 

36A Replaced well 20A 7.5-l 7.5 17.5 

37c Replaced well 22C 40-45 45 

388 Installed in location of interest approximately 24-29 29 

30 feet from the southwest corner of 

Building 137. No previous data collected from 

this location. 
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Monitorincr Well Construction 

All monitoring wells were constructed of Schedule 40, flush joint threaded, 2-inch-ID polyvinyl 

chloride pipe and flush-joint threaded, factory-slotted O.OlO-inch well screen with a threaded end 

cap. Each section of well casing and screen was certified as compliant with the National 

Sanitation Foundation standards. The shallow A-depth well screens were 10 feet long to allow for 

potential water table fluctuation; the well screens were 5 feet long for all other well depths (i.e., 

B, C, and D). Bottoms of well scre.ens were placed a minimum of 6 inches, but no more than 

3 feet, above the bottom of the drilled borehole. Bottom plugs were flush threaded. Solvents or 

glues were not used during construction of monitoring wells. 

Monitoring wells completed to depths less than 50 feet bgs (i.e., A, B, C wells) were drilled with 

hollow stem augers and installed through the augers. Two deeper wells (i.e., D wells) were 

installed using mud rotary drilling techniques. Clean silica sand if No. 20 to 40 U.S. Standard 

Sieve size was used as the filter pack material for all wells. The sand pack extended from 0.5 to 

3 feet below the well screen to a minimum of 3 feet above the top of the well screen. A minimum 

1 -foot-thick layer of fine sand (uniformly graded with 100 percent by weight passing the No. 30 

U.S. Standard sieve, and less than 2 percent by weight passing the No. 200 U.S. Standard sieve) 

was placed on top of the filter pack. Except for the A wells, a minimum 2-foot-thick bentonite 

pellet seal was installed above the fine sand pack and allowed to hydrate as per the 

manufacturer’s recommendations. Only 100 percent, certified pure, sodium bentonite was used 

for well construction. For the A monitoring wells (approximately 15 feet bgs), the top of the screen 

was above the static water level. Therefore, no bentonite seal was installed. Instead the fine 

sand layer was increased in thickness to a minimum of 2 feet. The depth of backfill materials was 

frequently monitored during well installation using a weighted stainless steel or fiberglass tape 

measure. The remaining annulus above the hydrated bentonite seal (or above the fine sand layer 

in A wells) was backfilled to the surface, using a tremie pipe, with a 2O:l cement/bentonite grout. 

A maximum of 10 gallons of water per 94-pound bag of Type I cement was used for the grout. 

A protective steel surface casing with locking cap and concrete pad were completed around each 

well head. Well boring and completion logs are provided in Appendix A. 

Preliminary well development was conducted during well construction by gently surging the well 

with a surge block to facilitate settlement of the filter pack sand around the well screen. After the 

level of the filter pack sand was stabilized, the remaining grout and seal materials were added to 

the annulus of the well. Final well development was performed no sooner than 24 hours after well 

installation. This development consisted of bailing and surging, and/or pumping, to restore the 
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hydraulic properties of the borehole wall and to remove mobile fines from the filter pack and 

disturbed formation. This process continued until the site geologist determined that no additional 

increase in water clarity or reduction in turbidity could be achieved. The results of the 

development efforts are described on the well development forms provided in Appendix A. 

Soil Samplinq 

Split spoon soil samples were collected only from the deepest boring at each well cluster location. 

The samples were collected to facilitate the description of the lithologies present at the site, to 

identify potential low-permeability layers, and to collect samples for geotechnical analyses. The 

split spoon samples were collected at 5-foot-depth intervals from the ground surface to the 

terminal depth of the boring. At deep boring 27D, split spoon samples were collected 

continuously from the ground surface to total depth of 85 feet bgs. Samples for grain size and 

water content analyses were collected from borings 27D, 35B, and 388. Geotechnical data are 

provided in Appendix B. Samples were not collected for chemical analyses with the exception of 

two samples from a boring located approximately 10 feet north of well 12A. These two samples 

(16-20 foot and 36-40 foot depths) were analyzed for total organic carbon. 

2.2.3 Groundwater SamDling 

Except for well OlA, which was not found, all existing SA 39 monitoring wells (28 total) were 

sampled using the low-flow or micro-purge technique during August/September 1999 and were 

analyzed for VOCs by the laboratory using USEPA Method 8260B. Before sampling, the static 

groundwater level in each well was measured. In March 2000, three additional groundwater 

monitoring wells were installed, were sampled using the low-flow or micro-purge technique, and 

were analyzed for VOCs by the laboratory using USEPA Method 8260B. Samples were collected 

and analyzed in accordance with USEPA Level IV DQOs. The work was performed in 

accordance with the site-specific work plan (Tetra Tech, 1999) and in accordance with the 

requirements of the POP (ABB-ES, 1997). The following summarizes the purging procedures 

used. 

l The depth to water and total well depth were determined, and the discharge tubing was 

lowered into the well as slowly as possible to minimize disturbance to the water in the well. 
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l The end of the tubing was positioned near the midpoint of the saturated screen length and 

kept 2 to 3 feet above the bottom of the well, to minimize mobilization of patticulates present 

in the bottom of the well. 

l Purging began with the pump at the lowest setting and the speed slowly increased until 

discharge occurred. 

l The pumping rate was adjusted until there was little or no water level drawdown; the 

drawdown goal was a maximum of 0.3 feet. The water level in the well was monitored 

continuously until the pumping rate stabilized. Water level and pumping rate were monitored 

and recorded every 3 to 5 minutes (or as appropriate) during purging. Any pumping rate 

adjustments were recorded (both time and flow rate). Purging proceeded at approximately 

100 mUmin, except where well-specific conditions warranted a change. 

l The parameters listed below were monitored and were recorded on the s,ample 

purging/collection log (Appendix A). Purging was considered complete when alli field 

parameters stabilized. Stabilization was considered to have been achieved when three 

consecutive readings, taken at 3- to 5-minute intervals, were within the limits listed below. 

Temperature (gF) 

Specific conductance 

PH 
Oxidation-Reduction Potential (ORP/Eh) 

Dissolved Oxygen (DO) 

Turbidity 

* 5% 

+ 5% 

* 5% 

f 5% 

f 5% 

f 5% [values Z= 7 Nephelometric Turbidity 

Unit (NTU)]; f 10% (values < 7 NTU) 

Samples were collected immediately after purging was complete. Sample aliquots for analyses 

were collected using the tube evacuation method described in Section 4.5.2.2 of the POP 

(ABB-ES, 1997); these samples were also collected directly into laboratory-supplied, preserved 

containers. The sample field parameters were recorded on the sample purging/collection log 

(Appendix A). All sample containers were immediately labeled, placed on ice in a shipping cooler, 

and kept under custody by the sample team. One trip blank set was included with each shipping 

container that included samples for VOC analyses. 
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The monitoring well samples were numbered as follows: 

NTC39TWWWRR 

where: NTC = Naval Training Center 

39 = two-digit SA designation (39) 

T = sample type (,,G” for groundwater, “D” for duplicate) 

www = well location and screen depth designation (e.g., 27A) 

RR = sampling round number (e.g., 10) 

For example, the sample collected from well 27A was designated NTC39G27AlO. Samples for 

field duplicates were identified with a “blind” number (e.g., NTC39DlOOO). The corresponding 

environmental sample was noted in the field logbook. 

Qualitv Control Samples 

Quality control samples were collected during the monitoring well sampling at the frequencies 

listed below. 

l One field duplicate per 10 environmental samples. 

l One trip blank set per cooler containing samples for VOC analysis. 

l One matrix spike/ matrix spike duplicate (MS/MSD) per 20 environmental samples. 

“MSMSD” samples were identified on the labels and on the chain of custody. New sample 

numbers were not created for these samples. Additional sample volume was collected for each 

MS and MSD set. 

2.2.4 Natural Attenuation 

In October 1999, seven of the wells (12A, 14C, 29C, 30B, 32C, 33B, and 388) were sampled for 

natural attenuation (NA) parameters. These data were used to evaluate the potential for NA of 

the groundwater plume. The analyses conducted, analytical methods, and other technical 

guidance regarding this sampling are provided in Table 2-2. The wells sampled included one 

uncontaminated, upgradient location in the A aquifer zone (12A) and one uncontaminated, 

upgradient location in the C aquifer zone (14C); two wells in the most contaminated portion of the 

groundwater plume in the B aquifer zone (33B and 38B) and one well in the most contaminated 

portion of the groundwater plume in the C aquifer zone (32C); and one well located in the 

downgradient extent of the plume in the B aquifer zone (30B) and one well located in the 

downgradient extent of the plume in the C aquifer zone (29C). 
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TAbLE 2-2 

NATURAL A’ITENUATION- PARAMETERS 
AND METHODS FOR GROUNDWATER SAMPLING 

STUDY AREA 39 

NAVAL TRAlNlNG CENTER 
ORLANDO, FLORIDA 

Analytical Method Guidance 

Parameter 

Alkalinity Laboratory Method E310.1 

Biogenic gases: H, Field gas extraction; Extraction and analysis using 

COa, N, Ethene, laboratory analysis of MICROSEEPS propriety methodology. 

Ethane, Methane fixed gases and light 

hydrocarbons 

Cations and USEPA 300 series; 48-hour hold time for 

Anions: N, N02, Laboratory nitrate and nitrite. 

NOs, Cl, PO,+ 

Carbon dioxide Field test kit HACH kit CA-DT; to confirm biogenic gas 

results. 

Dissolved Organic Laboratory SW-846 Method 9060; sample from clean, 

Carbon (DOC) upgradient well(s). 

Dissolved Oxygen Field meter and field test Previous data show DO cl mg/L; verified 

(DO) kit with CHEMetrics field kits K-7501 (cl mg/L) 

and K7512 (z-1 mg/L); to confirm biogenic 

aas results. 

Iron +‘(ferrous) Field test kit Filter in the field if NTU >20 

HACH kit IR-18C - 
Iron and Laboratory Filter in the field (0.45 p) 

Manganese - 
pH, conductivity, Field flow-through cell Recorded during well purging 

ORP, temperature, 

turbiditv 

Sulfate 

Sulfide 

Laboratory Ion chromatography (IC) - 
Field test kits for HACH kits HS-C and HS-WR 

hydrogen sulfide and total 

Fraction of 

Organic Carbon 

(FOC) in soil 

Laboratory SW -846 Method 9060 modified; sample of 

aquifer matrix from clean, upgradient 

location(s). 
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3.0 RESULTS 

3.1 GROUNDWATER FLOW 

The geographic distribution of dissolved chemicals in groundwater, as evidenced by the results of 

monitoring well sampling and analyses, indicates that a groundwater plume consisting primarily of 

chlorinated chemicals is migrating to the east and southeast across the site. The vertical 

distribution of dissolved contaminants in groundwater, primarily PCE, indicates that vertical 

groundwater movement is also occurring. The site investigation data show that groundwatler flow 

is the primary mechanism of contaminant migration at SA 39. 

Water levels in monitoring wells have been recorded on four occasions at SA 39. The momtoring 

well locations and well top elevations have been surveyed and located on the site plan map (see 

Figure l-2). The depth to water and well top elevation survey data were used to determine the 

elevation of the potentiometric head at each well and are provided in Table 3-1. The data in 

Table 3-l were used to construct potentiometric surface contour maps for the most current data 

set collected during March 2000. The data and potentiometric surface contours for monitoring 

wells constructed at similar depths within the surficial aquifer (i.e., A, B, and C well sets) are 

shown in Figures 3-1, 3-2, and 3-3, respectively. 

The potentiometric contours for each of the three surficial aquifer depths are very similar and 

suggest that groundwater is flowing to the east-southeast, at a tangent to the shoreline of Lake 

Gear that borders the southern perimeter of SA 39. The average horizontal potentiometric 

gradients for each aquifer depth were calculated and are provided in Table 3-2. The gradients fall 

within a narrow range, 0.003 to 0.005 ft/ft, across all three aquifer depths and are consistent with 

the value of 0.0025 ft/ft reported for the water table in the previous Site Screening Report 

(HLA, 1999). 

Because some degree of vertical plume migration is indicated by the groundwater data, the 

presence of vertical potentiometric gradients within the surficial aquifer was investigated. The 

data from five well clusters situated across the site were used to calculate the verrtical 

groundwater gradients. The potentiometric head difference and the vertical distance between the 

midpoints of the well screens in the respective wells used for each vertical gradient determination 

were used in the calculation. These data are summarized in Table 3-2. All vertical gradients 

observed are downward from the overlying to the underlying aquifer depth. 
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TABLE 3-1 

GROUNDWATER ELEVATION DATA 
STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

Depth to Water Groundwater Elevation 
Ifnnt RTOC) (feet AMSL) 

f9-1 II99 3/l l/o0 719197 7125197 919-l l/99 3/11/00 
12.62 106.04 

9 1A lmi cl3 1f-G AG 

tOLD-%-24B* 1 116.54 I 11.21 I 10.45 I I 1 105.33 1 106.09 1 I -I 
OLD-39-25C 116.32 11.11 10.58 12.43 11.73 105.21 105.74 103.89 104.59 
OLO-39-26C 116.66 11.21 10.64 12.21 11.53 105.45 106.02 104.45 105.13 
OLD-39-27D 118.73 -- -_ 15.90 102.83 
OLD-39-28D 118.23 _- _- 16.15 102.08 
OLD-39-29C 118.38 -- -- 15.85 15.09 102.53 103.29 
OLD-39-30B 118.19 -_ __ 16.16 14.6 102.03 103.59 
OLD-39-31 A 118.13 -- __ 1488 1384 1n479 

OLD-39-32C 118.64 -- -- 1 
OLD-39-33B 118.78 -- -- 1 

OLD-39-38B 119.48 -- -- 15.54 14.51 
OLD-39-39A 117.16 -- -- 12.63 
OLD-39-40B 117.26 -- _- 12.76 
OLD-39-41 C 117.12 -- _- 13.74 
* These wells were destroyed during utility construction in the Spring of 1998. 
-- These wells were installed during July/August 1999 and March 2000. 
Blank cell indicates no measurement recorded. 
AMSL - above mean sea level 
BTOC - below top of casing 

103.94 104.97 
104.53 
104.5 
103.38 
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TABLE 3-2 

AQUIFER HYDRAULIC GRADIENTS - MARCH 2000 
STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

‘PAGE 1 OF 1 

AVERAGE HORIZONTAL AQUIFER GRADIENTS 
Equipotential Elevation Horizontal Average Horizontal Gradienl 

(feet) Distance (feet) A Wells B Wells C Wells 
106 
105 305 

0.003 
105 
104 208 

0.005 
105 

103.5 276 
0.005 

Well 
Cluster 

12A 
13B 
14c 

36A 
35B 
37c 

34A 
338 
32C 
27D 

39A 
40B 
41c 

31A 
30B 
29c 
280 

VERTICAL AQUIFER GRADIENTS 
Groundwater Elevation Screen Interval Vertical 

(feet) (feet bgs) Distance (feet) 

105.82 6 to 16 A-B = 14.5 
105.76 23 to 28 B-C = 12 
105.43 35 to 40 

105.16 7.5 to 17.5 A-B = 13.5 
104.85 23.5 to 28.5 B-C = 16 
104.50 39.5 to 44.5 

104.64 7.5 to 17.5 A-B = 14.5 
104.60 24.5 to 29.5 B-C = 10 
103.77 34.5 to 39.5 C-D = 45 
102.83 79.5 to 84.5 

104.53 9.3 to 19.8 A-B= 11 
104.50 22.8 to 28.3 B-C = 13 
103.38 35.9 to 41.1 
104.29 8 to 10 A-B = 18.5 
103.59 25 to 30 B-C= 10 
103.29 35 to 40 C-D = 44.5 
102.08 79.5 to 84.5 

Vertical Gradient 
AtoB B to C c to D 

0.004 
0.027 

0.023 
0.022 

0.003 

0.177 

0.021 
0.003 

0.066 

0.038 
0.030 

0.027 

I Vote: All vertical gradients are downward. 

R4705001 3-9 CT0 0024 
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The results suggest that vertical gradients between A and B well pairs are relatively high at some 

well clusters (i.e., 35B/36A/37C and 29C/30B/31A). A similar observation was also made for 

some B and C well pairs (i.e., clusters 32C/338/34A and 39A/408/41 C). These areas of relatively 

high vertical gradients may represent zones of lower permeability (resistance to flow) or greater 

surface recharge. Nearly all the vertical gradients observed were greater than the average 

horizontal gradients across the site. The vertical gradients between B and C well pairs (i.e., those 

wells completed directly above and below the thin clay zone identified from 25 to 30 feet bgs, see 

Figure 2-5), were greater than the vertical gradients observed between A and B well pairs at three 

of the five well cluster locations. Areas of low vertical gradient between B and C well pairs may 

represent areas of more pronounced vertical plume migration. The vertical gradients between C 

and D well pairs (i.e., 32C/33B/34A/27D and 28D/29C/30A/31B) are 0.021 and 0.027, 

respectively, and lie within the vertical gradient range in the upper parts of the surficial aquifer 

(Table 3-2). 

3.2 DATA EVALUATION 

3.2.1 Direct Push Technoloav Results 

Of the 11 locations sampled, 7 samples from 5 locations contained analyte concentrations 

exceeding GCTLs (Table 3-3). PCE was the most widespread contaminant and ranged in 

concentration from 0.33 J pg/L to 17 ,ug/L at POO740. Figure 3-4 shows the locations of the DPT 

samples and the exceedances. Figures 3-5, 3-6, 3-7,and 3-8 show the extent of the PCE 

contamination at 40 feet bgs, 50 feet bgs, 60 feet bgs, and 70-80 feet bgs, respectively. PCE 

concentrations were highest at 40 feet bgs, with lower PCE concentrations and a smaller plume 

footprint at the lower depths. At all depths, the plume was found in the southeastern portion of the 

site. The southern extent of the plume was not fully delineated. The DPT analytical results are 

provided in Appendix C. 

3.2.2 Monitorina Well Results 

Laboratory analysis of the groundwater samples collected from monitoring wells in 

,7 August/September 1999 and March 2000 detected 10 analytes (Table 3-4). Of those 10 analytes, 

three (bromodichloromethane, chloroform, and PCE) were identified at concentrations exceeding 

the GCTLs. PCE, identified in 15 samples and 1 duplicate, was the most widespread contaminant 

and ranged in concentration from 0.43 J pug/L to 94 ,ug/L (well 38B). 

R4705001 3-l 0 CT0 0024 
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TABLE 3-3 

POSITIVE DETECTIONS - DPT INVESTIGATION 
JULY 1999 

STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

PAGE 5 OF 5 

12-butanone 4200 i I I I I I I I 
[Acetone I 700 I I I I I I I 160 .I I 

thylbenzene 
. ..ethylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

-. I I I I I 

30 I I I I I I 

5 0.5 J -.. ” 
100 

3 0.37 J 
40 0.38 J 0.18 J 
3 0.12 J 

I I 

Xylenes, Total 1 20 1 I I I I I I 
(a) Groundwater Cleanup Target Level (Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., May 26, 1999). 
“D” at the end of the sample ID indicates a duplicate sample. 
Empty cells indicate non-detects. 
J = estimated value 
Only chemicals detected in at least one sample are shown. 
Values in shaded cells are equal to or exceed the screening criteria. 
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Benzene 71-43-2 1 
Bromodichloromethane 74-97-5 0.6 
Carbon Disulfide 75-l 5-o 700 
Chloroform 67-66-3 5.7 
Chloromethane 74-87-3 2.7 
Cis-I ,Pdichloroethene 156-59-2 70 

is Toluene 1 108-88-3 1 40 I I I I I I 
Trichloroethene 1 79-01-6 1 3 I 0.46 J 1.6 1.1 J 1.1 J 

> 

-. 

> t 
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POSITIVE DETECTIONS IN GROUNDWATER 
SEPTEMBER 1999 AND MARCH 2069 

STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 
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@) Groundwater Cleanup Target Level (Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., May 26, 1999). 
“D” at the end of the sample ID indicates a duplicate sample. 
Empty cells indicate non-detects. 
J = estimated value 
Only chemicals detected in at least one sample are shown. 
Values in shaded cells are equal to or exceed the screening criteria. 



TABLE 3-5 

HISTORICAL DETECTIONS IN GROUNDWATER 
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1,2,4-trimethylbenzene 95-63-6 10 
1,3,5-trimethylbenzene 108-67-8 10 
Benzene 71-43-2 1 
Bromodichloromethane 75-27-4 0.6 
Carbon disulfide 75-15-o 700 2 2 1 1 3 
Chloroform 67-66-3 5.7 
Chloromethane 74-87-3 2.7 0.3 J 
Cis-1,2-dichloroethene 156-59-2 70 
Dibromochloromethane 124-46-1 0.4 
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IBenzene 1 71-43-2 ] I I Bromodichloromethane 1 1 1 I 75-27-4 0.6 

I 

1 I 

I 

I 

1 1 

I I I I 

Carbon disulfide 75-15-o 700 1 

I 

0.3 J Chloroform -- _^ - ! ! 

Chlnmmthma 

39GO1201 1 39GO1301 1 39G01401 

Styrene 

_._...“..._I. I I 
Uranium-236 I 

I 
I 

I I I I I I I I I I I I I 
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HISTORICAL DETECTIONS IN GROUNDWATER 
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z 
:n 

is Polonium-210 e? 

!2 Potassium-40 
0’ 
O--L 

Radium-226 
Thorium-228 
Thorium-230 

I 1 
t I 



TABLE 3-5 
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I I 
7440-48-4 l 420 
7440-50-8 5.4 1000 
7439-89-6 1227 300 

* I 

I ” I 
Polonium-210 
Potassium-40 
Radium-226 
Thorium-226 
Thorium-230 I I 

Uranium-234 I I 
Uranium-236 I I 



TABLE 3-5 

HISTORICAL DETECTIONS IN GROUNDWATER 

% 
STUDY AREA 39 

2 

8 
NAVAL TRAINING CENTER 

ORLANDO, FLORIDA 

PAGE 5 OF 8 
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L-3 
Polonium210 e-c 

P Potassium-40 8 .d 
Radium-226 
Thorium-228 
Thorium-230 
Uranium-234 
Uranium-23r 

I, 
I 

I ,/ 



TABLE 3-5 

HISTORICAL DETECTIONS IN GROUNDWATER 
n 
5 

STUDY AREA 39 

8 

s 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

PAGE 6 OF 8 

ITrichloroflt 



TABLE 3-5 

HISTORICAL DETECTIONS IN GROUNDWATER 
STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

PAGE 7 OF 8 



TABLE 3-5 

SUMMARY OF HISTORICAL POSITIVE DETECTIONS IN GROUNDWATER 
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Notes: 

* indicates that the criteria or screening value is not available. 
6 = value between detection limit and reporting limit for inorganic analytes. 
“D” at the end of the sample ID indicates a duplicate sample. 
Empty cells indicate non-detects. 
“J” qualifier indicates an estimated value. 
Only chemicals detected in at least one sample are shown. 
NA = Not analyzed. 

:q, 
..; 

Values in shaded cells are equal to or exceed the screening criteria. 
ie+ 

(a) For an organic analyte, the screening criterion is the GCTL; for an inorganic analyte with an established GCTL and BGSV, the screening criterion is the greater of the GCTL or$jhe ‘6:: 

BGSV. Analytes with no GCTL are not considered to have exceedances. 
;.gi,. 

(b) Background Screening Value (Background Sampling Report for NTC, Orlando, Florida; ABB Environmental Services, 199X) for inorganics only. 
:.i ;:::,t 3 . . . .. : ,,*_ 
‘x. : ;pr7 : e 

(c) Groundwater Cleanup Target Level (Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-77’7, F.A.C., May 26,1999) 
,J, p: 

(d) The screening value of 50 pCi!L (40 CFR 141) is referenced because the activities for specific radionuclides in the samples have not been determined. These data are requiredfor .,:, 
conversion to the 4 millirem/year federal and state reference level. 

k&f 

(e) Sampled for gross Alpha and gross Beta only. 
* 

‘2 ‘::& 
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PCE contamination exists over the central and southeastern portions of the site in the A, 6, and C 

aquifer zones. PCE was not detected in wells 27D and 28D, completed at the base of the surficial 

aquifer; however, bromodichloromethane and chloroform were detected above their respective 

GCTLs. Detections of these compounds are likely a result of a leak of chlorinated drinking water 

or wastewater. Trihalomethanes (chloroform, bromoform, bromodichloromethane and 

dibromochloromethane) occur as by-products of using chlorine to disinfect water (SDCWA, 1998). 

The groundwater analytical results from the August/September 1999 and March 2000 sampling 

events are provided in Appendix D (Summary of Well Analytical Results). Historical groundwater 

analytical data are presented in Table 3-5. Shaded cells indicate analyte concentrations that 

equal or exceed GCTLs. Figure 3-9 shows the distribution of historical groundwater 

exceedances. 

1999/2000 Groundwater Monitoring 

PCE concentrations above the GCTL (3 pg/L) in the shallow aquifer zone (A wells) were detected 

in 03A (8.3 pg/L) near the concrete ramps and in surrounding wells 08A (23 NgIL), 09A (5.7 jig/L), 

i 

and 11A (4.9 rug/L) (Figure 3-10). Monitoring wells to the north, west, and south of these four 

wells did not have PCE exceedances. An additional PCE exceedance in the A aquifer zone was 

I detected in 04A (5.7 pug/L), east of Building 137 and 03A. Monitoring well 39A, installed in 

March 2000 east (downgradient) of 04A, did not have any detectable PCE. 

PCE concentrations above the GCTL in the intermediate aquifer zone (B wells) were detected in 

078 (9.8 pug/L), 15B (4.5 pg/L), 338 (27 pug/L), 35B (84 ,vg/L), 35B-duplicate (77 pug/L), and 388 

(94 rJg/L) located on the southeastern portion of the site, just north of Lake Gear (Figure 3-l 1). 

Monitoring wells to the north and east (downgradient) of 07B and 15B did not have PCE 

exceedances. Wells east (downgradient) of these three did not have any PCE detected above the 

GCTL. 

PCE concentrations above the GCTL in the deep aquifer zone (C wells) were detected in 

monitoring wells 16C (11 pg/L), 32C (26 pg/L), and 37C (8.7 pg/L) (Figure 3-12). Monitoring wells 

to the north, west, and east (downgradient) of these three wells did not have PCE exceedances. 

3.2.3 Natural Attenuation 

To evaluate if naturally occurring bacteria and other conditions capable of attenuating the 

groundwater plume are present at the study area, seven wells (12A, 14C, 29C, 30B, 32C, 3:3B, 

and 388) were sampled for NA parameters (Table 3-6). The field measurments for these 
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TABLE 3-6 

NATURAL ATTENUATION FACTORS 
STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

PAGE 1 OF 1 

3 z 

8 
2 ,I‘ 

2 rim/L = nanomoles per liter 

NA = Not analyzed 

g 

“u” = qualifier indicates non-detect 
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parameters are provided in Appendix E. Two soil samples from a boring located approximately 

10 feet north of well 12A (16-20 feet and 36-40 feet bgs) were analyzed for total volatile solids. 

The 16-20 foot sample had 1.5 percent total volatile solids and the 36-40 foot sample had 0.22 

percent total volatile solids. 

The major contaminant in groundwater at SA 39 is PCE, a chlorinated solvent. Monitoring wells at 

three different depths delineated the presence of PCE at various levels in the subsurface. 

Previous investigations indicate that PCE is present in groundwater at all depths with 

concentrations exceeding the screening criterion (3 pg/L). Due to the presence of high 

concentrations of PCE, natural attenuation aspects applicable to chlorinated solvents were 

considered to evaluate the progress of natural attenuation at SA 39. 

Microbial degradation of chlorinated solvents is complex. Under some reduction/oxidation (redox) 

conditions, these compounds can serve as electron donors while under some other redox 

conditions chlorinated ethenes serve as electron acceptors. In addition, these compounds can be 

degraded by various co-metabolic processes. Under anaerobic conditions, chlorinated solvents 

can be reductively dechlorinated. For PCE, this process occurs in the following sequence: 

PCE -----> TCE +CI -----> DCE +CI -----> VC + Cl -----> Ethene +CI 

The rate at which these degradations occur depends on specific compound and geochemical 

conditions. However, the progress of the biodegradation may be monitored by the presence of 

various degradation products. 

Reductive dechlorination, a process in which chlorinated solvents serve as electron acceptors, 

requires an organic carbon substrate to proceed. This can be found in naturally occurring 

particulate organic carbon in aquifer sediments; benzene, toluene, ethylbenzene, and xylenes 

(BTEX) compounds; aliphatic petroleum compounds; and similar substances. The organic 

carbon substrates are degraded by fermentation bacteria that produce molecular hydrogen that 

reacts directly with the chlorinated solvent, resulting in reductive dechlorination. 

Concentrations of chlorinated solvents and their daughter products give a direct indication of the 

presence or absence of microbial degradation processes. In general, the production of 

cis-1,2-dichloroethene (DCE), vinyl chloride, and chloride ions along aquifer flow paths is direct 

evidence of intrinsic biodegradation. Particularly, in the event of a chlorinated ethene (e.g., PCE) 

spill, cis-1,2-DCE and vinyl chloride are reliable indicators of microbial reductive dechlorination. 

R4705001 3-52 CT0 0024 
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Results 

NA parameters sampled and analyzed during the October 1999 event were evaluated to monitor 

the progress of biodegradation of PCE at SA 39. The analysis of various parameters is presented 

below. 

1. Dissolved Oxvaen 

Well No. (ma/L) DO 
12A 6.74 
14c 
29c 

2.16 (background well) 
4.5 

308 4.4 
32C 2.93 
338 4.16 
38B 4.16 

For reductive dechlorination, DO should be less than 0.5 mg/L. The DO levels measured are not 

favorable for NA of PCE because, at the above levels, oxygen reduction will be the predominant 

microbial process. 

2. Nitrate 

Well No. 
12A 
14c 
29c 
30B 
32C 
33B 
38B 

Nitrate(ma/L) 
12.3 
ND 
ND 
ND 
ND 
ND 
0.52 

Dearadation Products (uo/L) 
None 
None (background well) 
None 
None 
TCE at 0.46J 
TCE at 1.6 
TCE at 1.5 J 

Nitrate concentration above 0.5 mg/L indicates nitrate reduction. No specific reduction in PCE 

was observed, and the presence of daughter products is limited. There was no strong evidence of 

reductive dechlorination. 

3. Hvdrooen 

Well No. Hz(nm/L) 
12A 0.8 
14c 
29c 

0.6 (background well) 
2 

30B 0.9 
32C 0.8 
33B 0.8 
388 0.8 

R4705001 3-53 CT0 0024 
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A value greater than 5 indicates methanogenesis. Values in the range 0.2 - 0.8 indicate Fe+3 

reduction. Methane and iron values are not indicative of the above. 

4. Methane 

Well No. Methane (Da/L) 

12A 0.31 
44c 5.59 (background well) 
29c 5.28 
308 10.03 
32C 5.36 
338 3.11 
38B 0.87 

No marked increase in methane levels occurred compared to the background well. 

5. Sulfate 

Well No. Sulfate (ma/L) 
12A 8.2 
14c 4.6 (background well) 
29c 8.6 
30B 12.5 
32C 22 
33B 52 
38B 24 

In general sulfate levels have increased compared to the background well, which indicates no 

anoxic conditions under which reductive dechlorination of PCE can occur. 

6. Chloride 

Well No. Chloride (ma/L) 
12A 3.0 
14c 1.4 (background well) 
29c 4.4 
30B 4.7 
32C 6.7 
33B 8.6 
38B 10.1 

An increase in chloride concentration compared to the background well indicates potential 

degradation; however, the increase does not correspond to daughter product (e.g., ethene) 

concentration. 

R4705001 3-54 CT0 0024 
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7. Ethene 

Well No. Ethene (us/L) 
12A 0.003 
14c 
29c 

0.016 (background well) 
0.059 

30B 0.15 
32C 0.072 
33B 0.009 
38B 0.067 

No consistency in the ethene production and chloride concentration was observed. 

R4705001 3-55 CT0 0024 
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4.0 CONCLUSIONS 

4.1 GROUNDWATER CONTAMINATION 

Groundwater concentrations of dissolved PCE exceed the Florida GCTL. The PCE plume begins 

near the concrete ramps to the northeast and extends southeast past Building 137 and south to 

Lake Gear. The shallow component of the plume (aquifer zone A) is located upgradient, or 

nearest the concrete ramps. The intermediate component of the plume (aquifer zone B) is 

located slightly downgradient, with the deeper component (aquifer zone C) further downgradient. 

This suggests that the plume is migrating downward as it nears Lake Gear. No PCE was 

detected in the two wells screened at the base of the sutficial aquifer. The PCE plume was 

delineated to the north, west, and east. The southern portion of the plume apparently extends 

beneath the shoreline of Lake Gear and was not delineated. 

Concentrations of PCE at the site warrant cleanup. It is recommended that remedial alternatives 

and their cost benefits be evaluated. In addition, temporary groundwater use restrictions should 

be imposed for the surficial aquifer. These recommendations are consistent with previous 

recommendations by HLA (HLA, 1999). 

4.2 NATURAL ATTENUATION 

Some of the data indicate anoxic conditions; however, the results are not conclusive. No marked 

decrease in PCE concentrations was observed, and a distinctive daughter product, cis-1,2-DCE, 

was rarely detected (one detection at 1.3 pg/L over two sampling events). Traces of TCE are 

found in some wells but there was no marked presence. Therefore, reductive dechlorination cloes 

not seem to be a significant process at SA 39. Reductive dechlorination, a process in which 

chlorinated solvents serve as an electron acceptor, requires an organic carbon substrate to 

proceed. Microbial utilization of this natural carbon source drives reductive dechlorination 

(i.e., organic carbon is the primary substrate for microorganism growth). Dissolved carbon was 

measured at 5 mg/L in the upgradient and downgradient wells. Good conditions for reductive 

dechlorination typically require total organic carbon of >20 mg/L (Wiedemeier et al., 1996). 

R4705001 4-l CT0 0024 
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4.3 OPT CONCURRENCE 

The undersigned members of the OPT concur with the findings and recommendations of the 

preceding investigation. 

.  . , .  .  , “ .  .  ,_ . “ .  / ,  

STUDY AREA 39 

Date 

R4705001 4-2 CT0 0024 



Rev. 1 
0’8111 IO0 

5.0 REFERENCES 

ABB-ES (ABB Environmental Services, Inc.), 1995a. Site Screening Plan, Groups I through V 

Study Areas and Miscellaneous Additional Sires, Naval Training Center, Orlando, Florida. 

ABB-ES, 1995b. Site Screening Plan, Former Air Force Sites, Addendum 2, Naval Training 

Center, Orlando, Florida. 

ABB-ES, 199%. Background Sampling Report, Naval Training Center, Orlando, Florida. Unit 

Identification Code N65928, Contract No. N62467-89-D-0317, August. 

ABB-ES, 1997. Project Operations Plan for Site investigations and Remedial Investigations, 

Naval Training Center, Orlando, Florida, Unit Identification Code N65928, Navy CLEAN 

District 1, Contract No. N62467-89-D-0317, August. 

Beck, B.F., and W.C. Sinclair, 1968. Sinkholes in Florida. Florida Sinkhole Research Institute 

Report 85-86-4. 

B&R Environmental, 1997. Health and Safety P/an for Completion of Investigative Work and Data 

Sampling (Addenda, Tetra Tech NUS, Inc., 1998 and 1999). 

FDEP (Florida Department of Environmental Protection), 1999. Development of Soil Cleanup 

Target Levels (SCTLs) for Chapter 62-777, F.A.C. CEHT/lR-99-01, May 26. 

HLA (Harding Lawson Associates), 1998. Replacement of Destroyed Monitoring Wells, Study 

Area 39, Naval Training Center, Orlando, Florida, Navy CLEAN District 1, Contract 

No. N62467-89-D-0317, December 3. 

HLA, 1999. Base Realignment and Closure Environmental Site Screening Report, Study Area 39, 

Naval Training Center, Orlando, Florida, Unit Identification Code N65928, Navy CLEAN 

District 1, Contract No. N62467-89-D-0317, September. 

SDCWA (San Diego County Water Authority), 1998. Press Release: San Diego County Water 

Authority Reviewing CDHS Study Linking Trihalomethanes In Drinking Wafer With 

Miscarriages: Agency Issues Guidelines For Concerned Customers, February 11. 

R4705001 5-l CT0 0024 



Rev. 1 
08/11/00 

Tetra Tech (Tetra Tech NUS, inc.), 1999. Work Plan for the Investigation of Contaminated 

Groundwater, Study Area 39. Document No. R4707992. September 20. 

Tetra Tech, 2000. Project Update Report - Groundwater Investigation, Study Area 39. 

Document No. R4702004. February 18. 

Wiedemeier, T.H., M.A. Swanson, D.E. Moutoux, and E.K. Gordon, 1996. Technical Protocol for 

Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater, Air Force Center 

for Environmental Excellence, Brooks Air Force Base, Texas, November. 

R4705001 5-2 CT0 0024 



Rev. 1 
08/l l/O0 

APPENDIX A 

FIELD FORMS AND LOGS 

R4705001 
CT0 0024 
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RlLLlNG COMPANY: &~‘,,,,&tij~,.~ & ,@c+&, &c. GEOLOGIST: 0 
RILLING RIG: 3; eddch 

--F2%:z ‘~$&&~A 
f’> - 120 DRILLER: - AJidc s;- / r/; #a 

I II 
MATERIAL DESCRIPTION 

Blows/ 6” Sample Time Lithology Soil Density/ 

or ROD Rwwyl Change Cowistency 
U 

(%) Sam& IDeoth/Ft.) or Rock S 

) xRer;jpm; 

Material Classification C 

I I 

Remarks 
S 
t 

\ter rock brckeness. 

* include monitor reading in 6 foot intervals Q borehole. Increase reading frequency if elevated response is mad. 

marks: 4lwut-d c&a-f 

Drilling Area 
Background (ppm):FI 

Converted to Well? Yes No Well I.D. #: 
I 

&~p -3f- $7,$ 



BORING LOG 
Page & of (f - - 

PROJECT NAME: Prc OrM --z&39 BORING NUMBER: rJrt-39-2.7 
PROJECT NUMBER: DATE: 7/ 2b-ZA?/W Tz;_ 
DRILLING COMPANY: GEOLOGIST: 

DRILLING RIG: DRILLER: 

I I I I I I MATERIAL DESCRIPTION PlDlFlD Reading (ppm) 

1 II I I I 

r Screenedl Hardness 1 Color i Material Classiticatior 

I 
I C Remarks E $ i! b 

Level S G Ii : e 
(0 q 0 

* 

- Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency if elevated response is read. 

Remarks: AlAAd f-idw4. 

Drilling Area i’ > 
Background (ppm): r#) 1 

Converted to Well? Yes ,f No Well I.D. #: OIL2 - 3q- 27b 



0 
.< It Page3 of 2 

PROJECT NAME: 
PROJECT NUMBER: 

RILLING COMPANY: 
’ - - DRlLLlNG RIG: 

Sample 

No. and 

Type or 

ROD 

MATERIAL DESCRIPTION 
Lnhology Soil Density/ 

Change Consistency 
U 

(DeptWFt.) or Rock S 
or Smened Hardness Color Material Classification C Remarks 

Level S 
l 

---. l--. --- 
I -c 5,3 I ‘/ u r m 

Men rode coring. enter rock Drokeness. 

- Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency tf elevated response is read. 

Drilling Area _ 
( ‘Yemarks: Background (ppm). 

Converted to Well? Yes 
4- 



m BORING LOG 
Page51 of * 

\ J 
PROJECT NAME: Plt7ill/ lzALi&rla - s4e=m BORING NUMBER: Al?i?-49- 37 
PROJECT NUMBER: DATE: ?/c&-,9.7/ cw 

DRILLING COMPANY: GEOLOGIST: _- 
nDll I Ihlc! RlC- DRILLER: 

Material Classification 

* Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency r elevated response is read. 

Drilling Area - 

Remarks: dud /-lAwI Background (ppm): 

Converted to Well? Yes 
_1/ 

No Well I.D. #: aLI9 - 39- 37/> 



‘ROJECT p-j-c o(lwb - .=& 3C-j LOCATION SA- 34 DRIUR@G& /L c,, ,fi 1 /, 0 
‘ROJECT NO. zcctj7 BORING PX- - 3cr - A348 3-r7 METHOD: 
ZLEVATION llcp. 00 DATE ‘712 7 lvj 

DEVELOPMEN@ 
DRILLING 

‘IELD GEOLOGIST da+ /j&r/adg cj&+ 
(p)JA/(=l & 

L , i _ SlAh .‘I /A A-VI L.‘, 
I I 

4 
4 ELEVATION OF TOP OF SURFACE CASING: 
4 ELEVATION OF TOP OF RISER PIPE: P/$. 73 
4 STICK-UP TOP OF SURFACE CASING: - 

4 STICK-UP OF RISER PIPE: 3.73&- 
4 I.D. OF SURFACE CASING: 
4 TYPE OF SURFACE CASING: sh;g 1 

GROUND ELEVATION 
L-g&// (?:ldL7rp) 

TYPE OF SURFACE SEAL: 

RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

?V/c 

BOREHOLE DIAMETER: 

TYPE OF SEAL: 

ELEVATION I DEPTH OF SEAL: 

TYPE OF SEAL: 

DEPTH - TOP OF SAND PACK: 

ELEVATION ! DEPTH - TOP OF SCREEN: 

TYPE OF SCREEN: CC 

SLOT SIZE X LENGTH: OlOl Ii x S&f-- 
” 

I.D. OF SCREEN: J- Lt. 

TYPE OF SAND PACK: aa-30 ld/ 3/ /ayek- 
I / zo-65 m &4&l 

I 

ELEVATION / DEPTH TO BOlTOM OF SCREEN: 

ELEVATION I DEPTH TO BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW MONITORING 

.~.~.~.~.~.~.~.‘.~.~.~.~.~.~.~ 
ELEVATION / DEPTH TO EdTTOM OF BOREHOLE: /fi 5.5 /J 



BORING LOG 

PROJECT NAME: /WLOr&-. ,543cj BORING NUMBER: N;rc -39- d8 
PROJECT NUMBER: 7+57 DATE: 7fz7-33/99 f---L 
DRILLING COMPANY: (G-wMfim~v %+ckfr/l nv=* GEOLOGIST: sib Lzaftw 
DRILLING RIG: jk’&lkh a-/- DRILLER: \ 

Ahi!/ s(mm-da 

I I I I I I MATERIAL DESCRIPTION PlD/FlD Reading (ppm) 

Lthology 

T 
U 
c : I. 

Sample Depth Blmvs./ 6” Sample Time 

No. and (Ft.) or or ROD Rcowyl 

Type or Run No. (%) Sample 

RQD Length I 
(Depth/it.) 

cc Screener 

LEW?l 

Material Classification 

When rock wring. enter rock brokeness. 

- .-. #.- 
IQ5’ 

_ Include monitor reading in 6 foot intervals Q borehole. tncrease reading frequency reao. 

Remarks: h t {i/)&-@&j& ,; pl$j z /VI&- Background (ppm): 
u I V = ;med: 2/rvw-q 

b 
/ CT 

Converted to Well? Yes ,)( No Well I.D. #: ~/JJ - 39- sb 



-‘DRILLING RIG: 

Sample Depth Elcr& 6’ 

‘40. and (Ft.) or or ROD 
Type or Run No. l-r (“4 

RQD 

./ i, .’ 

BORING LOG 
PROJECT NAME: 

Material Classification 

I I I I I 

Converted to Well? Yes )c No Well I.D. #: OLD-39 -d-s& 



BORING LOG 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth 

b. and (Ft.) or 

rype or Run No. 

BORING NUMBER: 
DATE: 
GEOLOGIST: 
DRILLER: 

MATERIAL DESCRIPTION 
Blows/ 6” Sample Time Lithology Soil Density! U 
or ROD Rcoveryl Change Consistency 

IV”, Sam”la (Death/Ft 1 or Rock S 
Material Classification C I I Remarks 

S 
* 

nter rock brokenness. 

PlDlFlD R ead 

L Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency if elevated response is read. 

Drilling Area rs 
Remarks: rvu&&w4 ; CB C Background (ppm): 

An z 4 
/ 

&J.JJ/ c &?J ~~iBj= rt~~ 
00 u I a 

Converted to Well? Yes No Well I.D. #: 0 f,/> - 3? - s@b 



MATERIAL DESCRIPTION 
Limology soil oeflsy 
Change Consisieney 

U 
OMtdFt.~ OrROCk I S 

PID/FID Readirg (pal 
SSVllpkS oepth almvsl6” sample Time 

No. and (Ft.) or or ROD Rwveryl 

rype or Run No. WI sample 

RQD Length Material Classification I c 
S 

t Remarks 

I 

_1.5& r:bbtd 

/ 

a 
Vhen rock wring, enter rock brokeness. 

* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated response is read. 

‘Remarks: pud y&i/Q_ ; m 3 &&;&q-Q/&& : vr deq 
Drilling Area 

0 ’ V 
Background 

Y I u 
(ppm): w$ 

Converted to Well? Yes ,)Q No Well I.D. #: oL&.*.- <cl.gb 



WELL NO.: OLb-39 - 388 

F 
F 

1 E 
F 

OVERBURDEN MONITORING WELL SHEET 

A ‘RC).IFcT A)72 d/+JM ‘) w3q DRILLER /ar-nf-l)rris, si.w. r-2 l-b . .---- . ,-, - . . v” -v - 

)ROJECT NO. ..----. .--- 7%7 BORING P-K-34- s3(s I METHOD: 

iLEVATlON //5-w DATE 7/%%/44 . . 

I 
“,_ ,-.-r. -.._ ,,,, 

DRILLING lvtd r&w 
DEVELOPMENT c,& a MS 

I 
:IELD GEOLOGIST z5lq?JUf~ 

l- 
GROUND ELEVATION 

ELEVATION I DEPTH OF SEAL: /73. s# 
TYPE OF SEAL: =&‘I b&y+. Pe Il&.h 

DEPTH - TOP OF SAND PACK: 

ELEVATION I DEPTH -TOP OF SCREEN: * 

TYPE OF SCREEN: PVC 

SLOT SIZE X LENGTH: o-01 i;\. g 25 if-- 

I.D. OF SCREEN: a &VI. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
:.:.:.:.:. 
. . . ..- . . . . . - . ...* . . . . . - . . . .._ 

:.:.:.:.:. 
::::: z 
.*:::: - . . . . . . . . . . - . . . . . . . . . . - . . . . . 
~.*.*.*:. - . . . . . - . . . . . 
. ...::. - . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . ..*. - . . . . . . . . . . - . . . . . ..*.. - . . . . . 
-:.*::. - 
-::::. - 
-::.*:. - . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . 
.::::. - . . . . . a . . . . . 
.:.*.*.*. - . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . . . . . . . . - . . . .._ 
:,:.:.:.:. 
. . . ..- . . . . . - . . . . .- . . . . . . . . . . . . . ..*.... . . . . . . 

:.:.:.:.:.:.: 
. . . . . . 

*:.~.-.-.-.~ . . . . . . . . . . . . . . . . . . . . . . . . . . 
:.:.>:.:.:.: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WELL: . . . . . . . . . . . . . . . -stqiv3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A , ELEVATION I DEPTH TO BOTTOM OF BOREHOLE: 

TYPE OF SAND PACK: ao-30 td/ 2x%- bwf- 
&( 3~425 

u 

ELEVATION I DEPTH TO BOlTTOM OF SCREEN: 

ELEVATION I DEPTH TO BOlTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW MONITORING 

ELEVATION OF TOP OF SURFACE CASING: 

ELEVATION OF TOP OF RISER PIPE: /If?. 23 
STICK-UP TOP OF SURFACE CASING: 

STICK-UP OF RISER PIPE: g,3-3/, r 
I.D. OF SURFACE CASING: t 

IAO. 
TYPE OF SURFACE CASING: & 5% h)&.s s$& 1 

i 
~4hld.A \ 

v 

NPE OF SURFACE SEAL: ) 

RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

2-A. 

Fw- 

BOREHOLE DIAMETER: L.25- A, 

TYPE OF SEAL: /v-eat Lj,y7f,& LJ/ LL(C_ 
/ - * 

---. 

, 



OVERBURDEN MChiTORlhiG WELL SHEET 

‘ROJECT NT-is d~laM4-e LOCATION 
‘ROJECT NO. 7L/s7 BORING 

JA ;“Elr’H’g+?z PAA SMfAb 

ZLEVATION //51 cc0 DATE 
-IELD GEOLOGIST &$A za r&b4 

;;t;z,,, -/4sr, 

-- 

GROUND ELEVATION 

4 ELEVATION OF TOP OF SURFACE CASING: 
4 ELEVATION OF TOP OF RISER PIPE: 

- 
J&38’ 

4 STICK-UP TOP OF SURFACE CASING: 

4 STICK-UP OF RISER PIPE: 
4 I.D. OF SURFACE CASING: ;*$fqh-- 

4 TYPE OF SURFACE CASING: s+&‘M/ess && 

TYPE OF SURFACE SEAL: c#flLf& 

RISER PIPE I.D.: 

NPE OF RISER PIPE: 

BOREHOLE DIAMETER: g.tsr L& * 
TYPE OF SEAL: Yiiiif fmu$ i$/&ffd. 

ELEVATION I DEPTH OF SEAL: 

TYPE OF SEAL: --i%g- -* 

DEPTH - TOP OF SAND PACK: 

ELEVATION / DEPTH - TOP OF SCREEN: 

TYPE OF SCREEN: --AL&- 

SLOT SIZE X LENGTH: o.o/ A X’ 5,x)’ 

I.D. OF SCREEN: 3. ‘l&q. 

TYPE OF SAND PACK: 

ELEVATION I DEPTH TO BOTTOM OF SCREEN: 

ELEVATION I DEPTH TO BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW MONITORING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WELL: 

ELEVATION / DEPTH TO BOlTOM OF BOREHOLE: 



WELLNO.: oL1)-39- ma J 
OVERBURDEN MONITORING WELL SHEET 

4 - ELEVATION OF TOP OF SURFACE CASING: 

4 - ELEVATION OF TOP OF RISER PIPE: kt8,r9 
- STICK-UP TOP OF SURFACE CASING: 

- STICK-UP OF RISER PIPE: 

4 - I.D. OF SURFACE CASING: 

4 -TYPE OF SURFACE CASING: 

r 
GROUND ELEVATION 

-TYPE OF SURFACE SEAL: 

- 

22 
SC g-; 

ss: 
22 
zx - . 
v.... . . . . . . . . . . . . . . . . . . . . . . v.... 

-.... . . . . . -.... . . . . . -.... . . . . . -.... - :::; . . . . . -.... - :.-:: - ::.*: .*... -.... 

-.... . . . . . -.... . . . . . -.... . . . . . -.... . . . . . -.... . . . . . -.... . . . . . -.... . . . . . -.... - :::: - :.*:: . . . . . -.... - :.*:: . . . . . -.... . . . . . -.... - :::: . . . . -.... - :..:: . . . . -.... . . . . -.... . . . . . -.... . . . . . -.... - . ..‘.... 
- ::*:* -.... . . . . . -.... - :**.*: - .*.*.*: v.... -.... . . . . . -.... 

. . . . . . . . . . . . . . . . . . . . . . . . . . .+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

iLEVATlON DRILLING ktsh 
:IELD GEOLOGIST s&,’ /g&&d 

t 
DEVELoPMENT w 

- RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: CK A. 
- TYPE OF SEAL: Mmhwed~b&t~ 

- 

4 

- ELEVATION / DEPTH OF SEAL: 

TYPE OF SEAL: 

-DEPTH - TOP OF SAND PACK: 

-ELEVATION I DEPTH - TOP OF SCREEN: 

+ 

- TYPE OF SCREEN: WL 

SLOT SIZE X LENGTH: O,Ol t&.x 4A.+ 
u 

I.D. OF SCREEN: a &. 

- TYPE OF SAND PACK: w-30 wl rk+&kljer 

t% 5D-G c&w 
” I 

I 

- ELEVATION ! DEPTH TO BOTTOM OF SCREEN: t 
-ELEVATION I DEPTH TO BOlTOM OF SAND PACK: hi?- .5 
-TYPE OF BACKFILL BELOW MONITORING 

WELL: 54~D 
-ELEVATION / DEPTH TO BOTTOM OF BOREHOLE: 30.5 



‘ROJECT km= mti 
‘ROJECT NO. 7+&* 

LOCATION 9 19 IcMLL ER /OTT- AM .Q- ,.‘b 
BORING oft-2 

ELEVATION 
-IELD GEOLOGIST - 

-. -.---. ‘Liri METHOD: - * e--“‘-’ ’ 7 
- _- . - 

DATE 7/29/w DRILLING 

DEVELOPMENT :* 

r 1 

GROUND ELEVATION 

s A-5 4 
2% a--*rl s-a-u 
fra 
2% 
~%c - _ . 
...... ..... ...... ..... ...... . .... 

- ..... ...... me.... ...... - ..... ...... - ..... ...... - ..... ...... - ..... ...... - ..... ...... -. .... ...... - ..... ...... - ..... ...... - ..... ...... - ..... ...... - ......... - ......... 

.... .... . . . .... . ... . . . . . 

. . ..... . ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ . 

- ELEVATION OF TOP OF SURFACE CASING: - 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK-UP TOP OF SURFACE CASING: 

- STICK-UP OF RISER PIPE: 

- I.D. OF SURFACE CASING: 

- TYPE OF SURFACE CASING: 

- 
// 8. /3 

-TYPE OF SURFACE SEAL: --fzba&k 

- RISER PIPE I.D.: 

NPE OF RISER PIPE: 

- BOREHOLE DIAMETER: it25 f/A. . 
- NPE OF SEAL: 

- ELEVATION I DEPTH OF SEAL: 

TYPE OF SEAL: 

-DEPTH - TOP OF SAND PACK: 

-ELEVATION I DEPTH - TOP OF SCREEN: .* 

- TYPE OF SCREEN: --2ifL 
\ 

SLOT SIZE X LENGTH: 0.0) h,4. f /DA& 
u- 

I.D. OF SCREEN: ---A7 

- TYPE OF SAND PACK: w- 39 a/ zh+ 4-j-y 

3&J-&S on b 
I Y 

- ELEVATION I DEPTH TO BO-ITOM OF SCREEN: 

-ELEVATION / DEPTH TO BOTTOM OF SAND PACK: 

-TYPE OF BACKFILL BELOW MONITORING 

WELL: 

- ELEVATION / DEPTH TO BOTTOM OF BOREHOLE: 



BORING NO sm-@- 9 1 

OVERBURDEN MONITORING WELL SHEET i’ 

‘RO JECT /fKc orlad, LOCATION: Sk-3 9 
‘ROJECT NO. 7+97 BORING 0L1)-3’+3a C METHOD: 
ELEVATION //c,.o* ’ DATE 7 /w/99 DRILLING m/9- 
=IELD GEOLOGIST ,‘i _ i-co &cc DEVELOPMENT: NA 

- I- 

ELEVATION OF TOP OF SURFACE CASING: 

ELEVATION OF TOP OF RISER PIPE: 

STICK -UP TOP OF SURFACE CASING: 

STICK-UP RISER PIPE: 

I.D. OF SURFACE CASING: b ” 

I 
NPE OF SURFACE CASING: 5 h ec l 

-RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 

-TYPEOF SEAL: 

TYF’E OF SURFACE SEAL: c 0‘~ c z ck-c 

ELEVATION I DEPTH OF SEAL: 

- TYPE OS SEAL: &?d-a*; k 

:iAe SC%ddL 

t-3 

3i3 

- DEPTH TOP OF SAND PACK: 3i 

-ELEVATION I DEPTH TOP OF SCREEN: t 3c/,! 

-TYPE OF SCREEN: P vc 

SLOT SQE X LENGTH: fLol 

I.D. OF SCREEN: l9 lY 

- NPE OF SAND PACK: sm/zcJ 

; ELEVATION I DEPTHBOTTOM OF SCREEN: 

- ELEVATION I DEPTH BOTTOM OF SAND PAW 

TYPE OF BACKFILL BELOW OBSERVATION 

t3’i.c 
tiio 

WELL. ~ t LJo 
-ELEVATION I DEPTH OF HOLE: 



OVERBURDEN iWONlT0 
* f.‘, (: 6. ,. ,_ 

BORING NO.: 0l& -3$- : 

RING WELL SHEET :- L I__ L._ T -,. 7.. v’ 

I 
- 

ELEVATION OF TOP OF RISER PIPE: 

STICK -UP TOP OF SURFACE CASING: 

STICK-UP RISER PIPE: xsg’ 

1.0. OF SURFACE CASING: CT 
TYPE OF SURFACE CASINK s tc e ( 

TYPE Of SURFACE SEAL: c OCR c:ce+e 

ELEVATION OF TOP OF SURFACE CASING: 

RISER PIPE I.D.: 

TYPE OF RISER PIPE: - p J C_ 

- BOREHOLE DIAMETER: 

-TYPE OF SEAL: C e,,,,g 

//9 
-TYPEOSSEAL: 

:\h< .5Mvx oe- 

- DEPTH TOP OF SAND PACK: 4 

- ELEVATION I DEPTH TOP OF SCREEN: tSY.L 

-TYPE OF SCREEN: PVC. 

SLOT SQE X LENGTH: 0, f) ( 

I.D. OF SCREEN: at’ 

- WE OF SAND PACK: $..d /?a 

-ELEVATION I DEPtnBOTrW OF SCREEN: 

- ELEVATION I DEPTH BOlTDM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL MA 

taci.. 5 

13cl 

-ELEVATION I DEPTH OF HOLE: 1.32) 



BORING NO :&&-3F-3‘f,+ 

OVERBURDEN MONlTORlNG WELL SHEET ._ I,, - \/ 

ELEVATION OF TOP OF SURFACE CASING. 

ELEVATION OF TOP OF RISER PIPE: 

STICK -UP TOP OF SURFACE CASING: 

STICK-UP RISER PIPE: 

I.D. OF SURFACE CASING: . CL* 

I 
TYPE OF SURFACE CASING: Sf-~l’ . 

TYPE OF SURFACE SEAL: C a* zc c&e 

RISER PIPE I.D.: a” 
TYPE OF RISER PIPE: ? L’ c 

BOREHOLE DIAMETER: 6 ‘f 
TYPEOF SEAL: Cue&/ buc,& 

‘ROJECT .,drC Or\a,,&o LOCATION: 5,x+‘3 9 -’ DRILLER 

‘ROJECT NO. 74.97 BORING 0~ - 39 -..3q,4 METHOD: 

ELEVATION //CA 20 DATE 7/2-s/9 3 DRILLING 

=IELD GEOLOGIST ,.j . t-f>, 4 cc DEVELOPMENT: NA 

ELEVATION I DEPTH OF SEAL: 

- TYPE OS SEAL: $ (\*= 5 Gtd 

- DEPTH TOP OF SAND PACK: 

15 

.6 

. 
___ ELEVATION I DEPTH TOP OF SCREEN: 17-S 

-TYPE OF SCREEN: Ptc 

SLOT SlZE X LENGTH: 0.. 0 I 

I.D. OF SCREEN: 

- TYPE OF SAND PACK’ 

-ELEVATION I DEPTHBOllOM OF SCREEN: l17.S 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: taco 
TYPE OF BACKFILL BELOW OBSERVATION 

WELL’ aoi/a .s-L 
-ELEVATION I DEPTH OF HOLE: t20 

- 



‘ROJECT A/z Lwamdo LOCATION 52639 DRILLER&q- /t/i& &an I$Z 
‘ROJECT NO. 7545 7 BORING Am -3q - 5035 METHOD: - 
ZLEVATION /L7.fb DATE ?/M/W DRILLING 
‘IELD GEOLOGIST c-r Yw aA;/ 

-A 
DEVELOPMENT _ B r3hp 

/ / 

-- ELEVATION OF TOP OF SURFACE CASING: 
4 ELEVATION OF TOP OF RISER PIPE: / ZO.6~ A+ 
4 STICK-UP TOP OF SURFACE CASING: - 

Y 

4 STICK-UP OF RISER PIPE: sl.wf+ 
4 I.D. OF SURFACE CASING: b #A. -Q&AA 
4 TYPE OF SURFACE CASING: - CA? t* kssU sL7 

GROUND ELEVATION 

TYPE OF SURFACE SEAL: 

RISER PIPE I.D.: 2 L/(4. 
TYPE OF RISER PIPE: - 

PJC 

BOREHOLE DIAMETER: 

TYPE OF SEAL: 

ELEVATION I DEPTH OF SEAL: 

TYPE OF SEAL: 

DEPTH - TOP OF SAND PACK: 

ELEVATION I DEPTH - TOP OF SCREEN: 

TYPE OF SCREEN: Fr/C 

SLOT SIZE X LENGTH: o.o/ A. x. 5/p 

I.D. OF SCREEN: CL ‘w,,. 

TYPE OF SAND PACK: 

ELEVATION / DEPTH TO BOlTOM OF SCREEN: 

ELEVATION / DEPTH TO BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW MONITORING 

WELL: SQ& 
ELEVATION I DEPTH TO BOTTOM OF BOREHOLE: ,/ 79A+ 



Page ! of 2- - e 

BORING LOG 

PROJECT NAME: /c/z --~fh4h .5$39 BORING NUMBER: Am.-39- 58 
PROJECT NUMBER: 75457 - 
DRILLING COMPANY: red ltxdw ho l4whw7 ha 
DRILLING RIG: D; f&r0 .f!hw 

g;EIST: e’?- 

Sample 
No. and 

Typa or 

RQD 

IESCRIPTION 
Soil Density/ I I I u 

P’“;‘“Ryii~r) 

Material Classification 

I I 1 I .I v I I I I I I I I 

* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated response I.5 read. .f- 

Drilling Area 
Remarks: * I+@ r /M&Q&t -q/R,im?d : cc; = c&zme-- Background (ppm): 

u / v 

Converted to Well? Yes 
I( 

No Well I.D. #: Q,j) -,?q - ,356 



PROJECT NAME: 
ROJECT NUMBER: 
RILLING COMPANY: 

DRILLING RIG: 

Page .7- of - - 
BORING LOG 

.,&:,:,. ,,’ ‘i. BOR,NG NUMBER: 
7457 

luTz/- 3 
9- s&3s 

DATE: 
f%?;U?~A,u~ s/o- m - GEOLOGIST: 

ll;e.d,-lu b-/W DRILLER: 

MATERIAL DESCRIPTION 
Sam~ka lJe@h BIWG Sample Tine Lilholoey ~1 wityl 
No. and (Ft.) or M ROD Rmwyl Chance conaiatency 

I 

u 

Typeor RunNo. w sample (DeptMt) WRodc S 
Material Classification 

- 

- 

- 

- - - 8& 

4 
Remarks E” 

B 

* Indude montior reading in 6 foot intervals @ borehole. Increase reading frequency if elevated response is mad. 

emarks: 
Drilling Area 

Background @pm): 
= 

u 
~~.+f-gl\f@& ‘C;& s &mh * u’ ” 

J / ” LJ u CJ- 

Converted to Well? No Well I.D. #: 0~) 39 - - 3s.8 



/ 

WELLNO.: &D-34- 34.4 J 

OVERBURDEN MONITORING WELL SHEET 
Fa 

‘ROJECT /v- &}a,q&d LOCATION 5239 DRILLER c;pz &c&e /;m,-ri',b 
‘ROJECT NO. 7q57 BORING ,vf~ - 34 - g333(0 METHOD: 
ELEVATION i/7./0 DATE 7/30/w DRILLING /fC& 

‘IELD GEOLOGIST &fwJ 
/ , 

DEVELoPMENT - 

l- ’ rf 

GROUND ELEVATION 

. 

- ELEVATION OF TOP OF SURFACE CASING: 

- ELEVATION OF TOP OF RISER PIPE: 

- STICK-UP TOP OF SURFACE CASING: 

- STICK-UP OF RISER PIPE: 4.t 
- I.D. OF SURFACE CASING: u 

/Al. %aLCLare 
- TYPE OF SURFACE CASING: 

-TYPE OF SURFACE SEAL: fmr& 

- RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 

- TYPE OF SEAL: 

- ELEVATION I DEPTH OF SEAL: 

TYPE OF SEAL: 

- DEPTH - TOP OF SAND PACK: 

-ELEVATION I DEPTH - TOP OF SCREEN: 

- TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 
5 

. 4-x jbf$- 

I.D. OF SCREEN: 7 A* 

- TYPE OF SAND PACK: 2f9-30 d/ z A+ 01 
I ” 

3c-Lm .tL* tbP 
v 

-ELEVATION / DEPTH TO Boll-OM OF SCREEN: /7.5 
-ELEVATION I DEPTH TO BOTTOM OF SAND PACK: 

-TYPE OF BACKFILL BELOW MONITORING e 

f 
/ 

WELL: 

-ELEVATION I DEPTH TO BOTTOM OF BOREHOLE: 
//dl 

2 



Tetra Tech NUS, Inc. 
;,.+ .~&.,Qp,. $ i’:?” ,,z,, ll0’ 

WELL COMPLETION FORM “OTHER” BELOW 

G STEEL COVER 

INCH DtAMETfiR 

INCH DlAf4ETER 

INCH HOLLOW STEM AUGER 

H ROTARY WASH 
48sAcK CEMENT-SAND 

USED DURlNG DRILLtNO: kw 
METHOD OF DEC0NTAMlNATlON 

0 to 31 feet -- 

METHOD OF . \I I I 1’ ~ BELOW GFtOtJ 

DEVELOPMENT 
, I 

BEGAN DATE: 

YElLD: TIME: /DATE: 

YEILD: 

GPM FROM To I 

nmc IDAlE 
GPO FROM To 

YULD: nME: 

GPM FROY To 

TOTAL WATER REMOVED 

DURlNG DEVELOPMENT: 

DESCRlPTlON 

OF TURBlDlTY q CLEAR 

AT END OF 

DEVBLOPYENT: q MOD. TURBID 

OF 

WATER: 

WATER AGROUND SURFACE 

DISCHARGED 

TO: DST0RM SEWERS 

DATE: 

GALLONS 

q SLIGHTLY CLOUDY 

cl VERY MUDDY 

STANK TRUCK 

q STORAGE TANK 

cl DRUMS q OTHER 

MATERIALS USED 

3 s/b SACKSOF a-30 

3 . r Ql, /& SACKS OF I 

GALLONS OF GROUT US d 

TONtTE em ,- -a- SACKS POWDERED BEN 

POUNDS OF EENTONlTE PELLETS 

FEET OF 3 INCH PVC BLANK CAStNG 

‘f;” FEETOF 3tNCH PVC SLOTTED SCREEN 

YARD3 CEMENT-SAND (REDI-MIX) ORDERED 

YARDS3 CEMENT-SAND (REDI-MIX) USED 

CONCRETE PUMPER USED? 

NAtUE NA 

WELL COVER USED: 

1 I BOREHOLE 

BUNK CAStNG 

I- S-SACK CSIHENT-SAND 

SEAL 

,.3 to *SfIxt 

BENTDNITE PELLET SEAL 

--L INCH tilAMEfER 

SLOlTED &) 0 / 

SCHEDULE 40 PVC 

BLANK SILT TRAP 

IL,--- BOTTOM WELL CAP 

K,,*t 

c- HOLE CLEANED OUT TO 

sf-t 

s BOTTOM OF IIOREHOLE 

BP 
NOT TO SCALE 

ADDtTlONAL INFORMATION: 

cl CHRISTY BOX 

q OTHER 



BORING NO .Oti-34.3(?6 

OVERBURDEN MONITORING WELL SHEET ::- :- : . I / 

=ROJECT /r/I-C tndad, 
‘ROJECT NO. 7 c(s-7 
ELEVATION l/L,.70 ’ 
‘IELD GEOLOGIST J. d (, &.wy 

LOCATION: 5.~ - 3’9 - DRILLER fli$( 2/‘,g++ 
BORING c@-5’5 - 3Si3 METHOD: / 

DATE 7/30/w - DRlLLlNG z#- ’ -’ 

DEVELOPMENT: NA j 

ELEVATION OF TOP OF SURFACE CASING. 
I 

ELEVATION OF TOP OF RISER PIPE: 
I YizziE 

- STICK -UP TOP OF SURFACE CASING: 

-STICK-UP RISER PIPE: 

-I.D. OF SURFACE CASING: 6” 
TYPE OF SURFACE CASING: 5 f-c e 1 

3 
.233 

: : :.; :.; ../.. .,.,. . . . . : ;_ : :::::t.:.::..... 
7 
;;;:~.i’fi”:.. .:. ; j:; i,i’: ‘. 

t= 

al= 

-TYPE OF SURFACE SEAL: @ 0%~ c,C -d-.- 

- RISER PIPE I.D.: s” 

TYPE OF RISER PIPE: PVC 

- BOREHOLE DIAMETER: G” 
-TYPE OF SEAL: &ti+/~-c- i- 

, 

ELEVATION I DEPTH OF SEAL: s-5 i%s l/-l 

- TYPE OS SEAL: be*%-i+e 
- I4 

/ e 

- DEPTH TOP OF SAND PACK: s- 6a..5 iA0 

,-. ELEVATION I DEPTH TOP OF SCREEN: 123.~ 

-TYPE OF SCREEN: Ptc 

SLOT SIZE X LENGTH: a. o/ 

LO. OF SCREEN: 

- TYPE OF SAN0 PACK: &x/3 0 

-ELEVATION I DEPTHBOTTOM OF SCREEN: IX5 
- ELEVATION I DEPTH BOTTOM OF SAND PAM IS9 

-ELEVATION I DEPTH OF HOLE: lfci 



BbRiNG LOG Page \ of _ 
i ., -:... 

PROJECT NAME: /m-c o&b-: 0 cd 
p, vi. 

BORING NUMBER: 0 CD - 3 ct- 3 g 4 
PROJECT NUMBER: 7cts7 DATE: 
DRILLING COMPANY: 6?Jl 

?/ 3Q/‘99 
GEOLOGIST: -J i-(0-P-x 

DRILLING RIG: D;dr:cln, fi-/gc> DRILLER: 3. 

MATERIAL DESCRIPTION 
sampk Depth Blows I Sample ~OwY 
‘40. and (Ft) s’ or RQE :kOvCry I Change 
rypeor or t%) Sample (Depth/Ft) SOII-RWI~~ 
RQD Run NC Length or cozy 

somane 
Interval 

I 

I It 

2’ 

I- 

,- 

I- 

‘t 
d 

r- 

7- 

7’ 

7’ 

79 
-1 

‘i 

jr- 

7’ 

7” 

7 

a 
?t 

7”: 

7’ 

7’ 

I 

‘c 

7d 

i 

I 
I 

I 
When rock ca ---- Ig, enter rock bmkehpss. 

6 jP ” Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency tf elevated repowe read. Drilling Area 
Remarks: Background (ppm):l) 

Converted to Well: Yes No Well I.D. #: 



BORING LOG Page 5 of z 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Depth Blows I Sample 
(Ft.) s’or RQD R~.CDVUI 
or 1%) Sample 

lun No. Length 

I 
’ When rock coring, enter 

AA-C Orlo---Jo BORING NUMBER: D& -3‘2 - 3 8 R - 
7457 DATE: -7 / 3c9,/FF - 

---I --ST: 3. k&&r 
1 I . .~- mm.. . C_. i 

- D;edd-;rLc. &-[iZJ UKILLCK 

I I MATERIAL DESCRl’PTlON 
: :. ;:.. r.: i ::‘c .,f, :.. 

: : “. s 

d ,, 
PlOPlD Reading (ppm) 

” Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area Drilling Area 

Background (ppm):r 

Converted to Well: Yes No Well I.D. #: 



- ELEVATION OF TOP OF RISER PIPE: 
iis .F-- 

- ELEVATION OF TOP OF SURFACE CASING: - 

r GROUND ELEVATION 

- STICK-UP TOP OF SURFACE CASING: 
- STICK-UP OF RISER PIPE: - ?,67’ 
- I.D. OF SURFACE CASING: 

- 

- TYPE OF SURFACE CASING: 

-TYPE OF SURFACE SEAL: , 

21 

.*.. ...I .*.. . ..’ . ..’ .-.’ .-.. .-: 

.-. 
:: 

‘:: 
:: 
:: 

.a. 
:: 
:: 

:: 
:: 

?r 

F *:. :::: :::: *:. :::: .:. .:. 2 

PROJECT &&&,.& ,j/;rt 
DROJECT NO. 7$---u 
ELEVATION 
‘IELD GEOLOGIST sm 

LOCATION 39 DRILLER 
BORING METHOD: 
DATE ?/7/00 DRILLING &A 44 IfID 

DEVELOPMENT 

. 

- RISER PIPE I.D.: 
TYPE OF RISER’PIPE: - 

55” 

- BOREHOLE DIAMETER: 

- TYPE OF SEAL: 

/ 
- ELEVATION / DEPTH OF SEAL: 

TYPE OF SEAL: 
.~ . . _ 

O/6 i Ahzd. 

-DEPTH - TOP OF SAND PACK: 

- ELEVATION I DEPTH - TOP OF SCREEN: -es- 

- TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 10 x,0’ 

$1 
I.D. OF SCREEN: 3- 

- TYPE OF SAND PACK: 

-ELEVATION I DEPTH TO BOTTOM OF SCREEN: --luii- 
- ELEVATION / DEPTH TO BOTTOM OF SAND PACK: 20’ 

-TYPE OF BACKFILL BELOW MONITORING 
WELL: 5eLi2dkzL 

- ELEVATION / DEPTH TO BOTTOM OF BOREHOLE: 20’ 



MONITORING WELL DEVELOPMENT RECORD Page I of * 

Pump Type: 
Specific Capacity: 
Casing ID (in.): 

Time 

lo@--- .:. 
/o OY 
IO I( 

IO w 

/6Y? 

-I==- 
/OS-3 
/w5-~ 

Estimated Cumulative Water Level Temperature PH 
~ Sediment Water Volume Readings (Degrees C) 
~ Thickness (Gal.) (Ft. below TOd) 

! (Ft.) 

Specific 
Conductance 
(Units&) 

3 l 

3 
3 

70 '23-o $$a 3 

35’ . x.72 5-+ 3 



MONITORING WELL DEVELOPMENT RECORD Page & of 2 

Site: ,s;d% 3c-r 
Date Installed: 3- 7 - cjo 
Date Developed: 2 -K- 03 
Dev. Method: I%-* 
‘ump Type: /A) &,a < 

Depth to Bottom (ft.): 17 . S-g go Responsible Personnel: 
Static Water Level Before (ft.): &I. $8’ &%G Drilling Co.: F k 
Static Water Level After (ft.): I’ & 6 ‘/ R;ru~ 
Screen Length (ft.): 10 
Specific Capacity: 
Casing ID (in.): & 

Turbidity (NTU) Remarks 
(odor, color, etc.) 



BORING LOG Page I of / 

PROJECT NAME: 
PROJECT NUMBER: 

ING COMPANY: 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

PlD/FtD Reading (~PI 

Remarks $ 

i 

A? 

Drilling Area , - 4 
Remarks: 

Converted to Well: Yes 

Background (ppm):] Q 1 
/ 

No Well I.D. #: 



PROJECT n&iq “JAW NT& VP-. . - 
PROJECT NO. 7’., , k-+ - - 
ELEVATION 
FIELD GEOLOGIST ‘T 

LOCATION 23f& 74 
t 

I DRILLER #Ii/U, 
II - 4. 

BORING METHOD: 
DATE 3 /-no0 DRILLING 

DEVELOPMENT 

r GROUND ELEVATION 

4 

4 

4 

- ELEVATION OF TOP OF SURFACE CASING: 
- ELEVATION OF TOP OF RISER PIPE: / 
- STICK-UP TOP OF SURFACE CASING: 
- STICK-UP OF RISER PIPE: 

- I.D. OF SURFACE CASING: 

- TYPE OF SURFACE CASING: 

3,Y - 

-TYPE OF SURFACE SEAL: 

- RISER PIPE I.D.: 
TYPE OF RISER PIPE: 

PVC 
/ 

- BOREHOLE DIAMETER: 
- TYPE OF SEAL: z&G& 

- ELEVATION / DEPTH OF SEAL: 
TYPE OF SEAL: 

-DEPTH - TOP OF SAND PACK: 

-ELEVATION / DEPTH - TOP OF SCREEN: 

- TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

- TYPE OF SAND PACK: 2-D /% did-&# b&yi/ 

-ELEVATION / DEPTH TO BOlTOM OF SCREEN: 2%,3 ’ 
-ELEVATION I DEPTH TO BOlTOM OF SAND PACK: w ’ 
-TYPE OF BACKFILL BELOW 

4 

WELL: -9eJ-k , 
ELEVATION / DEPTH TO BOTTOM OF BOREHOLE: 29 



MONITORING WELL DEVELOPMENT RECORD Page _L of 1 

i8lF ox+?$-,4°s Dep!htoBottom(ft.): 3~~56’~7~~ ;z!!;Pers 

:I: !~~~~~~~ 

Static Water Level Before (ft.): 2,4/ 8Ti 
Static Water Level After (ft.): 87l-7c /6, 1 
Screen Length (ft.): 

Time 

P-!J-6 

Estimated 
Sediment 
Thickness 

(Ft.) 

Cumulative 
Water Volume 

(Gal.) 

PH 

.LL!c- 
LAO 

Specific 
Conductance 
(Unitr#,&) 

2-o 

rurbidity (NTU) Remarks 
(odor, color, etc.) 



,~. 2, i L. g, ‘i’ ., ; 

:,,j 

‘I j 
WELL NO.: h&D - 3+- 4/t- 

OVERBUR@$$ I~ONI~RING WELL SHEET .,,_ * :j i :, ; 
PROJECT &u&,,.& &T& 
PROJECT NO. 7,s4 7 
ELEVATION 
FIELD GEOLOGIST &i&4 

LOCATION f& 37 
BORING 

Y DRILLER +.& u- 
METHOD: 

DATE L DRILLING If!54 44 ‘&I 
DEVELOPMENT 

I I 

1 
4 ELEVATION OF TOP OF SURFACE CASING: 
4 ELEVATION OF TOP OF RISER PIPE: / 
+ STICK-UP TOP OF SURFACE CASING: 3,/j 

I STICK-UP OF RISER PIPE: %45-’ 
f I.D. OF SURFACE CASING: 
4 TYPE OF SURFACE CASING: - 

I I 

x 

r GROUND ELEVATION 

z 
i 
3 

i :.- .v.- :.. .*: .*: :.. . . :::: :-:*. .*.* ..: Y 

RISER PIPE I.D.: -. 
NPE OF RISERPIPE: 

PYL m 

BOREHOLE DIAMETER: s 
TYPE OF SEAL: J%l$wt- 

- 

ELEVATION I DEPTH.OF SEAL: 
NPE OF SEAL: 

.‘-+)I-* 

- 
- 

DEPTH - TOP OF SAND PACK: 
-- 

ELEVATION / DEPTH - TOP OF SCREEN: -75-J . . . . . ,*.-.*. .*.-.*. .*.-.*. . . . :.:.I.: 
l----l 

TYPE OF SCREEN: 
. . . :.:.:.: . . . ‘.*:.- ..*.-.- ‘.‘.... SLOT SIZE X LENGTH: ‘:.*: ‘:.*: ‘...‘.’ ‘...... ‘.*:.* // 
,:.-.- :.>:.I I.D. OF SCREEN: z 
. . . I...... ‘Lo:: 

ELEVATION I DEPTH TO BOTTOM OF SCREEN: 

ELEVATION / DEPTH TO BOTTOM OF SAND PACK:: +y- 

TYPE OF BACKFILL BELOW MONITORING , 
WELL: &Y&&& 

j ELEVATION / DEPTH TO BOTTOM OF BOREHOLE: 42, 



MONITORING WELL DEVELOPMENT RECORD Page & of t 

Depth to Bottom (ft.): r9k Pd4 

Static Water Level Before (ft.): fl &I~I Drilling Co * -! ?‘72 
Static Water Level After (ft.): Project Na 
Screen Length (ft.): 5- 

/, 5: 6 &J C 

Specific Capacity: 
Casing ID (in.): Z ” 

Time Estimated 
Sediment 
Thickness 

(Ft.) 

Cumulative 
Water Volume 

(Gal.) 

20 

30 

40 
L 

-70 

L 

Water Level 
Readings 

(Ft. below TOC) 

Temperature 
(Degrees C) 

2bt3 

&K- 

PH Specific 
Conductance 
(Units -..J 



‘: 

GROUNDWA’rER SAMPLE LOG SHEET j‘ , ;, ‘;i 1~ 

Prolect Site Name: Orlando NTC Sample ID No.: 
Project No.: 7457 Sample Location: 

Sampled By: 
[ j Domestic Well Data 
[Mnitoring Well Data 

C.O.C. No.: 
Type of Sample: 

[ ] Other Well Type: 1 ] Low Concentration 
[ ) QA Sample Type: [ ] High Concentration 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Orlando NTC 
7457 

[ ] Domestic Well Data 
r;n tWonitoring Well Data 
[ ] Other Well Type: 
[ ] QA SampleType: 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[ ] Low Concentration 
[ ] High Concentration 

MSlMSD Duplicate ID No.: 



m Tetra Tech NUS. Inc. 
I / 

PROJECT SITE NAME: 
PROJECT NUMBER: 

(mL/Min.l 

_L_so__. 
-l .ss2 ..--- 
-ffD 
/St,% 
/- 
.--Ja2- 
-.150...- 

3k 
-.--4-_5ie_. 

/5a-- 
.-E~ 
ik- 
---Ezk-- 

150 .-- __..- 
--LztQ- 

. . . _ . - - . 
_ .- 

._ 

.- -_ - -...-.-- . -- ----I- ---. ~_-__-___-___ -_._ - ._- 
t--- 

------ . -__._ 
-_ ---._-___-. 

t 
.I. 

--- -.e---. 

-.- 

F 
--. 

_-_. -. 

- 

F 

,. -. 
.- -- 

--.- - / _ .- 
I- 

-.... --Y-- 
-_.-___ 

t 
- 

-. .~--. l -- --. 1 iad&- 

Contl. TlJlb. 

bnS/ctn) (NTU) 

WELL ID.: --v-w- 
DATE: -- ..-- q..Y?&Yq ____ .-- .- 

PAGELOF f -- 



PROJECT SITE NAI11F: 

t-VOJE;=T NUMBER: 
WEI.L ID.: ,._____ ._ _.._ -...- _._...... 
DATE: 

w- ..“-:.., 

1 

..-.h-...*~“*.. 

2cL-L-L .____ . .- . ..-... --.... 
as--x- _-__-_. - _.__ __ .._ .--_ -. -. 
zl..c.7-7 I 

n 
-- .A-. . .._ 
..- .___. 3L ^ ._ . ..--.- -_..- -..-- 

-?-I _____ ___ ..____ - ..--._ .- ..-. - --. 
--/-IA .Ir 

___.- .- _-... ---.-- .__... -_. --~ ---- 
-47-T 4.L-.- ____._ --i;-i-T‘ .._ -._... -_ . 

-54-y 
_-_-- -i--a-- ;-- _. _.____. -__.-- .._. -.-.- 

I ---o”.-c ..-..---__-- _-.. --. 
- ?I II 

1 -I-&y -..... ..---..._ -- ._..--- 

090 
I 

-21. d _-..-.----_.. ---- -.-.- 



Tetra Tech NUS. Inc. 
I‘A h&-.&y sld tJJ5-7-4193 : LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: r;OSL - ICY WELL ID.: -- f+ 
PROJECT NUMBER: N7142 AN0051000 - ‘WfJ- !j!?!k$&IE2..Q4 --- 

DATE : --.- --.- -.~.-224z2jT-------: 

Comments 

z* .-----. 

-----___ 

-B-v-- _-._- -____. 

--_ -.--_.--. 
---_- 

-.____-_ __._I___ 
-.-._.-.-- --- 

--- 

.-- 
_.--. 

-..--- .- -- -_.-_ 
---.-. 

----. 
---_ 
-e-e. --._ 

----- 

PAGE OF-- -. 



m Tetra Tech NUS. Inc. 

PROJECT SITE NAME: iOSL - KY 
PROJECT NUMBER: =?-A=5 1000 - 

(S.U.1 (tnS/cni) 

‘Time 
I 

Water Level 
I 

Flow 

--- - . -  

._-  ___.-_ --_ ._ - -_ I~- - - - -  

._--_-  -__- - . - ,  

- . . .  

- - - . - _  

__--_._-. .  

~- . - - - I - - - -  

_ . - - . . - - _  . - -  

-_~. - . - - - .  -_ 

--t- 

-- 

----j-__ 

-- ----- - 

. 

_-.. ..__ 
‘: 

PAGE V 
- )- 



Tetra Tech NUS. Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

WELL ID.: MW- ocg 3Yoh4 --------_-_-.._-^- __--,_ 
DATE: - -..- -~~~.~~~--____~--.- 

---___ --__.-._- .- 
- . . ..- - _ ..- 
------ 
-. 
- 
--- - -_-  __--. _ ___. ..-. 
-____- . - - . . - - - -  .  - -  

--- - -  . - - . . - . .  -  

---__ . . - I _  

-.-~ - - -  

--- - - -  -  

-~ 

_. .._ -- -- 
--.-II_ 
-.. -__I ------ 

“c- 
Water Level 

_, - - .- -. - - _ .- 
.- 

SIGNATUREIS): 

(mL/Min.) 

-_____ k@- 
z*- 
--E-- 
I_._I_ 
---_I 

- - - - - .  

. I . - . - __  . - - . .  

--__.-_- . _ . - -  

I Cod. 

.̂  

-_I_ .-- 

=I- 

.--- .--- 

e-v 

-_-. 

- -.-- _- 

* 

_I-- ---. 

.-- 

-t ---- 
--- I -.--?----. -- --_ --.___--__ -- ---,-. 
z -.. --__.-. _--. -.-.. -- -.----- t 
-----I----“--- 
----I ----- -- 

Tuib. 

I 

DO/ 

INTU) -f-t’ 

S%L ’ - 

--- 

..- .----.. 

Y---P 

--. 

.--- 

--- 

- 1..- 

--+-- 

--t 
-------I----- 

-- 

Temp. 

(Celsius) 

2 lh7t I-- 
J8# 25 

/Y/3 . . ..-._- 
13 8.7 -- 

--Jg343 

?EG ---.. 
---- 

-- 
.._- 
-- 
_..-- 

--- 
- ---- 
-- 

-- 
-- 

- .-- 
--- 
--.-___ 

--- 

-WI* 

.- 
-- 

- - - I  

-  . -  - . . - .  -  .  . . -  

- -  

------ -- 

* 

PAGEL,OFf _ 



a)* +p@ 
?. b 

Tetra Tech NUS. inc. LOW FLOW PURGE DATA StiEET 
‘_ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

,l’,rl NZ &la& WELL ID.: --- -. MW- ‘w&j 3% PC? A ---_--......e -_.. -- ..-- _ ___-___-- 
n171n?A3? DATE : - -.._-_ -...9-c9$ -___ -__- 

Water Level 
Comments 

-A-- 

-- 
---c__--__-.._ 

----- 

_ __ .__. _ . _ _ 

--_L_ .^-- --.- 

__-..-- .-- 

__.-- 
-- ---.-- -. ._I- 



Tetra Tech NUS. Inc. tXNV FLOW PURGE DATA StiEET 
b PI-IOJECT SITE NAME: echk3’ 

PROJECT NUMBER: -- 
v 3$-SA 

WELL ID.: 
DATE: 

~;~i-y!!c..---~ ______ 
.--- --1-e-_ m-- ..- 

-w-y- -: 

‘. i PAGE 1 OF \ - -... 



Tetra Tech NUS. Inc. LOW FLOW PURGE 
jg-ll oa-04b bh 

PROJECT SITE NAME: 
PROJECT NUMBER: gUlr 3-q- SA 

-.- _ ___---,--. .--- 

-. -__-. --_.-- - 

--- ______.---- 

-.- .-- 

~ 

-- _A_ - 

- .-- 

_-.____ -- 

---t---- __.--I_ 
t 

_- 
-. --- I ----- 

Flow 
I 

pll 

“l--t __~_.^_ .- -_ --- 
-FL-- 
.--- _----- ._I-- 

SIGNAT~JRE(S): 

I 
‘/ : 

*-- -.I_.. _---- - 
iz __--..--- -- _-.--_. -.- -- 

Temp. 

I 

-I 

(Celsius) 

Comments 

22?5-I ---. .--. --- 
223 ,z __ _-.- -..-_.. ___--- 
a-l fz- -.-_-- ---- 

._.__-..- 

-.--. 

---. 

. ..-. 

~ 

_-.- ..-. .-.. - 

- 

_I_^- 

A-- --w-......- _._. 

, 

PAGE \nFI - --_ 
1 



Comrnenls 

.----- 

----- 

-- 
-----____ 

-I----_---Y-_.” 

-_._-- 
-.--- ,-- 

--. 
-..-_- - ---__.__ ..- -.,_. . _.._ 

-----._. -.-- 
--, 

--- --- 
--._CI_ --. __ ____ 

- --- -- ---- .-- 
-_.. --__ ___--_ 
-. -x_- 

SlGNAT’JRE(S!: 

‘1 
PAGE / OF ( - -- 



Tetra Tech NUS. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Inc. LOW FLOW PURGE DATA SHEET 
u- blew= 

* IWJ- &Ii! 39w9 
--- 

N7142 AN0051000 3 ?-sfl- DATE : zITLziczK_-_ _.- . - 
--w.- -- 

Conwients 

-a 



\/sir Sk, qy 
-T-Q-A-b (309&- 

Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 
? 

! wiz 0 ~WvJ $0 
PROJECT SITE NAME: WELL ID.: _I-.. 
PROJECT NUMBER: -0 ~9-44 

__ 
DATE: -_- 

Conwients 

--_ 

---- 
---_ _-.---- 

--- -.---- -..- 
--,- 

.-- 
--. 

- -_- 
---v,_.. 

---.- 
.-.___ _ _-. -.-. 

_--- 
-_.. -___ -.-,-_ 

-- --.--___ 

PAGE \ OF ( - -__ 
: 



r -ipwb as%-CI@d : 
Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

id PC onId& 
PnOJECT SITE NAME: fdmk-w WELL ID.: --.. 
PROJECT NUMBER: - 3+sl? 

MW- 0 1 b3p.o 3 Q --_----._ -- * _ 
DATE: -...-.-.~~l~.~~~ --.- 

Water Level 
Con-rnients 

_. -..- -- ...__-L--.m 
-.-- ---_- 
I___- __._--- 

__c--- .__-_.-- --__I .-- 

.-_I. 
-___-- 

-- 
--. 

_ --. --^ - 
--- --- .-- 

-._-- 
_---..-” -----___ 

I I- 

PAGE \-E’ 
- r- 



Fkl Tetra Tech NUS. Inc. Low FLOW PURGE DATA StiEET 
yss Sh3! qdfo6 $5 /.-lb b 

+ft~md:&8~~.03 ’ 
171 n/h me cl/.-fl.hCld 

PROJECT SITE NAME: 
PROJECT NUMBER: 

(Ft. beloyTCC) I hLIMin.1 I 
--.._.. 1 “I”. 

fS.U.1 I InlSIr..~1\ I IhIT II I 

SIGNATUREISJ: 

-1 - ~.-‘-‘-t---~ 

-..--__ 
---..-- . 

-- 
-II_ ---._- .A_ 

a/- s 



Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NOSL - KY --..---- 
PROJECT NUMBER: N7142 AN0051 000 

WELL ID.: 
DATE: 

tl!j~39Gw+~~ 
Mv~-oca 3Y 11 +I -------- -_.. ----..--_ 

9-l’- vYL.ff -_-_-- - -... -- .--. -.--- ---- 

SIGNATVREIS t 

i 

..-._. __.. . .._- 
I.., 
i i 

PAGE -? - 
r - 



m Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 
I / 

h-lx Oe.UP.rD6 
PROJECT SITE NAME: --- WELL ID.: 
PROJECT NUMBER: m- DATE: 

39,-SA- 

Comments 

---- 
--__ --...--- 

--. -- 
-.---11--__. 

-A-- -.--.---_I__. 

I__-- 
-I_-.-. -.--- 

-_I_ -. 
-~I_.- 

-- ..-. - ___, --I-. - -.. 
--- ---_- .--- 

-_.-___ ---- 

-----. -_ 

- \ 

SlGNAT?IREfS): _ PAGEl.OFJT 
A 



WC. rL f 3 ‘)‘z Sd3cigcOcO 4.1 A13 
32.50 pk-b SW 63s-b4M.7 
r 

Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 
mOI2LpmlDQ /lJTc 3% ZJSGlO 

PROJECT SITE NAME: .- --- 
B ~33-SA- 

WELL II?.: MW- 29 3s B 
PROJECT NUMBER: DATE: ---~.Lq---tqq-‘--------- --_-- .--.- 

PAGE-1 OF-&- 
r ) 



IRl Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 
l. / 

PROJECT SITE NAME: 

PROJECT NUMBER: Nf163qvtm 3Y-5J 

Water Level 

-----t -- 

---t --- --.-._- -.-._I ..-.. -- ..__- .- -- . . --- ---.. _- ------_..___--._ ._- .-,-------. _-_ .----.-_.-- - --- -.- ._I- --. _-- - -- .-- --. ..--- I_- 
I___ 
__. -_II --- -. .__---. ----- 

(mL/Min.) NJ.) hlS/ct11) 

4G-i P-LOO I~,0 - - ---- 

--- --.- 
-.-- 

:---+ 
---_ 

I .--- 
-.--.--- 

+.-.- 7 __---. 

I...--- -- 

..-- -- 

it 

..- __I_--__ 

_--” --.--_._,. 

_. -... 

-- -~-.- 

S ‘GNAP-JRE(S ’ Gi?b __ -. -- ..- .._ ~ ..-_.. __ 
i 

(NTU) 
3.80 

XTg- --- 

---t----- -- -- 1 

t 
-..-. 

,--- 

-- 
_.------- 
-- 

WELL IO.: 
DATE: 

Kelsius) 1 -%+- 



Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: WELL ID.: IVIW- &$# 39 346 -- __._-____ ------ 
PROJECT NUMBER: DATE: I...__::%!&~ _-_--___l.-- .- 

Time I 
Water Level 

I 
Flow 

I 
pll 

I 
Cord. 

I 
Tub. Temp. 

--._^_ _---. ._ -.. 

--. 



Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET gzw2:’ qgmra 710 
A. SAI oi76-wll? 

PROJECT SITE NAME: 
PROJECT NUMBER: 

WELL ID.: 
DATE: 

Time 
I 

Water Level 

O-h.1 1 (Ft. below TCC) 

--.-.--_ --- 

--- --_ 

.--.--- 

______ 

---.-. 

--_.--.- 

_--- -~.. 

- ---- 

--- 

Cotntnents 

- 

-.-...-__ 

I_s_4c_L&d 

---. -_ 

-- 

----we__ 

.- .- 

opss 

---.._--- -- 

l 

PAGE t OF1 - -_- 



mL 0 &tw=b 
PROJECT SITE NAME: 
PROJECT NUMBER: -0 ++sA 

Time Water Level Flow 
I 

pl 1 
I 

Cord. 
I 

Tu;b. 

-.-- 
-- 
-- 
_-.- 

Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET ‘. Wl 

., ._ 

..,_ 

_ ._ 

. . 

__ 

.-. 

- 

.- 

Ir 

(Ft. below TCC) 

FUZZ 

- 
-- 

---_..--. .-__- --.--.-- - 
_-Ml__.- .-I_- - _____--. - - 
__----_. _..--.- ~__I - P 
___--__- .._ -__-___ --- ---- 
--.-- ----.-. ---- .-___-I-- .--- 
-... -.-.A.- ._-_ 

t I- -----.-.. 
-- ..-- t------t----” 1 __- . ..--. - 

II----7------- 

WELL ID.: 
RATE: -- ..- 

..-__ 

-- 

PAGEA OF 1 --- 
1 



Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 
? P.lnr c)nwkLAQ 

PROJECT SITE NAME: -Y -- WELL ID.: 
PROJECT NUMBER: w142A_NQaFjzool) ++ sA DATE: 

Time 
I 

Water Level 

-7 

_. . 

-. -. ~. 

-. . 

. ,. 
._ 

_ 
. -. -. I- -. _ 
_ . 

J 
_ - 

---t-------- - - r---- - 
--.------t------ - 
-. . . ~ 

-t-- 

__- 
--. - -- .~-- 
-...--,. --__-- 

- - . . . - _ - . - . __  

- -  . . - -  

1^-. _ .__.__ 

I__- 

Flow 

(mL/Min.) 

-. . 

. _ 
_ ._ 

_ 

” 

-.. 
. _ 

..~I 

. . 

. ._ 

i- 

--I- ----.-._ 

-.. 

---...-. 

- ---. _- -.. 

-- --- ----. 

-.--..--_ 

i- 

.-- -..-I-. -.- 

7 

1 

, 

I 
I 

1 

.- 
- 

- 

.- 

.- 

C 
.I 
-- 

L 
.- 

Tll;b. I DD 1 Tenln. 

_ 

_ -, 

. . 

_ 

.-_ 

.._ 

.- 

.._* 

_... 

F -- 

- . 

-. 

- . 

-_ 

- .- 

- 

. _ 

I -. 

. 

..- 

. - 

.- 

VP- 

----___ - 

l 

PAGE~OFdm _ 



w-- 
)‘s’C Sd 46Co647 WJ 

wd Qt 9 
r-i-p y2Lcas” j-t& b,hnak 5u;357-4/47 

Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

~t6-c cl- 
‘ROJECT SITE NAME: WELL ID.: --.-- 
‘ROJECT NUMBER: W -33-M DATE: _.-r 

Time I Water Level I Flaw I IJi f I Contl. I Tuib. I DO I I “J ( Comments 

-1. j 
G&- ---- 

0 *52 3 
_--- - 



I=1 Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

iOSL - KY --.-- 
N7142 AN0051000 - 

WELL ID.: MW- -_- cb 3q 37 t -- 
DATE: 

___. Ec- 
P 

,.d-qct ---..--.. -----.- 
----- -.- 

--.-. -- 

---- --. -.-m-w o-e-- 
,-- _---___ -VW-. .I 

-- 

.-- 
-_..-__- 

-....-..- ---_ ._.----- 

_---_ _-._-__ 

-.- 

“--_ 
1-- 

--.-, 

--_. 
---,-. 

-...- 
_--__- .--- 

-__-- -.-;-__ -.--..--_ 

\ 

PAGE_frOF 3 -__ 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

WELL ID.: ivlvJ- 37 3 3$ 

-------~~~~~~i-T~--- 
__)_-__-- 

DATE: -_---__--- -.- 

--‘--I-Flow t pt t Water Level I---*TTuib.I-- Concl. 

SIGNATURE(S). 
‘, 
1 

Temp. 

~ (Celsius) 

Comments 

PAGE nF - -- 
1 

-\ 



Tetra Tech NUS. Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

WELL ID.: MW- 3 7 3 2 c -----------.---.._-_ 
DATE: +-i/2-$9 

~----_ 
I -... ---.._-.- .--- -- -___-_____ ._ 

Tinw Water Level Flow 
I 

pll Contl. 
I 

TUib. DO Temp. 

-oe 
am -- 

..A%- I ‘“--I li%5 -- -- --__ -L-.---.. -- 



0 T& LOW FLOW PURGE DATA SHEET ‘_ c----z= : 
Tetra Tech NUS. Inc. --(-7&s sw 089b -4eq!? 

PROJECT SITE NAME: w hlw ae~-&a 
PROJECT NUMBER: B-39 

WELL IQ.: ivlw- 3 9 3 I A ----_- ___--..- -_____--- 
DATE: --.--7zL.* -I--- -- 

Water Level 

-- 
---___----..- 

-_____ .- 

.--I--- --- 
_----- ___-__- -.- 

_------. -- 

_--- .__--_... -. 

--.. ---. -.- _.-- 

__.____ ___- A-.. 

-_.--- 
-..- ----- 

, 

._.._ . . ..-. _.__.. ..__ 
‘. i 

PAGE-1 V \ 
\ ,i-- 



/ . 

I-4 Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 
\ N 

PROJECT SITE NAME: 
N’-!= 0 RC&A.‘DO 

wr --” 
PROJECT NUMBER: ~6so800- +hsn 

WELL ID.: 
DATE: 

-.._ -..____ 
--III: 

PAGEJOF 2.- -__ 



y5r ~)-‘q8owlm * 
/ 

m-++‘4 
/u!r- : /-lYfh?o.Jfe osq4-~098 ; 

‘. 
Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

\ #qT.-- (3RiAub~ 
PROJECT SITE NAME: WELL ID.: 
PROJEZT NUMBER: -s+.sA DATE: 

24.7 7 1-.SLZ:7-I-zol/-- . . . . - 

.-1Q . ALL -- 
d!lsE ._-. /&oo-.-_-----.- 

.----.--. 

..L2L. _._-. 

.-- __..__ -+----j ___-_ ---j - ____- { -.__- ..-.- I --I _---- -:j 

3GNAT’JRE(S!: _ 

11 

!i!zcbw.-- 
‘2 

PAGE-v.F-6 
;, 1 



)I s.z +, 99 ~k’b 4 

0 R 6-a kxb-tte su cJ3s7-4\q7 

Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: --- 
PROJECT NUMBER: m-3q 

WELL ID.: - 
DATE: -____ -_- 

Time 
I 

Water Level 
I 

Flow 1 ptl 1 Contl. 1 Tut>. I DU I Temp. I zb I-- 

(Hrs.) 1 (Ft. below KC) ImL/Min.) 1 (S.U.) (mS/cniJ (NJU) (mg/L) (Celsius) 
Comments 

IS--Y/ _,----.- .-- 

;&NATURE(S): _.__._.__ - .._ . . .--... . .._.. .__._ .._ PAGELOF& 



0 T& Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: ffkL-R;r me ok&.& WELL ID.: ‘~~Liiemzc-..~-~--.-~ -- - 
PROJElZT NUMBER: -sl#42m 

_ I - - . -  

-__-- 

- -  

I pl! I Cord. 
I 

Tub. Temp. 

_.._....._ :..--.. ,._- 
‘. : 

PAGE .i?QFih 
- r- 

t 



Low Flow Purge Data Sheet Well No.: 13~P- 34- ,374 

PROJECT: 
PROJECT NUMBER: 
SITE: 

lLl&-db- A/z DATE: 
WEATHER: 7w-7 

9 PERSONNEL: 

Pump lypelfulateri 



GROUNDWATER PURGING AND SAMPLING LOG 
Pagei of 1 

Project Sie Name: 
Project No.: 

NTC Orlando 
CT0 0024 

[ ] Domestic Well Date 
M Monitoring Well Dete 
[ ] Other WellType: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Color PH SC. Temp. Turbidity DO ORP DlW Flow Rate 
Date: 1 , 7 ‘fjfd Lpi Description m!Jmin 

t Lnc 

. . 
"""".('.'...'.'~.'.'.'... '.'.'.i.'.'...'. . . . . . . . ,/,,j,_(,._.,,,.i_,........,,.,.....,...,...,...,...,.,.,.,.,.,.,.,...,.,...,.,...,.,.,.,.,. ., 

. . . ..-...~~......:.:.:.~~~~:~~~~~~;~~~~~ 
:.x.x . . . . . . . . ..i............................. :.:.:.:.:.: :.........'.'.....i..~, ,.,./ .,_ 

Method: 

NA Reading (ppm): M Peristattic Pump Tubing Type: 
[ ] CentrifugalPump [ ] Pobethylene 

[ ] BladderPump Tefion 

[ ] Tube Evacuation Teflon-lined Polyethylene 

[ ] Vacuum Jug Assembly 



G~~~~IuD~ATER’PuRGING AND SNWLHIJG LOG 
, .i/, ,‘.,,. . t;;.‘,;..., Page,l, of 1 - 

lell Casing Diameter: 2’” i>,,.L 

otal Well Depth (TD): %?I. zy 

Static Water Level (WL): 1:: ‘77 

Ine Casing Volume(galR): 

I I I I 
I 

[3.78gals/L] 

E Zart Purge (hrs):~.C/‘Z i: 

E ind Purge (hrs): ft :’ (;: 

T otal Purge Time (min): fir 

T otal Vol. Purged (gal/L): 

. 

:::::::;: .:::::‘:. u;i 

0 

TS 
:.:.:.:.: 
.sz::,;: 

ES Alpha/Gross BetafroM Uranium/Radium 226 HN03 (pH < 2) 
/oo* 

;ril< 
1 - I gal plastic oubiiiner I 

yQJ;btil & A!& h 5 
I 

::::j::j 
jj”j 

OV 

,.,. 
i;gg 

‘A Reading (ppm): [ ] Peristaltic Pump 

[ ] Centrifugal Pump 
[ ] BladderPump 
[ ] Tube Evacuation 

[ ] Vacuum Jug Assembly 

Tubing Type: 
[ ] Polyethylene 

[ 1 Teflon 
[ ] Tellon-lined Polyethylene 

Project Site Name: 
Project No.: 

[ ] Domestic Well Data 
M Monitoring Well Date 
[ 1 Other WellType: 

MC Orlando 

CT0 0024 
Sample ID No,: 
Sample Location: 
Sampled By: 
C.O.C. No.: 



GROUNDWATER PURGING AND SAMPLING LOG 
Date j!ys ‘I 4 Page, of - 

Project Site Name: 
Project No.: 

[ ] Domestic Well Data 
M Monitoring Well Data 
[ ] Other WellType: 

NTC Orlando 

CT0 0024 

Sample ID No.: 
Sample Location: 
Sampled eY: 
C.O.C. No.: 

Description pti units mSlcm “C Nlu mV R BTOC mllmin 

Analysis Preservative Contalner Requlrements Collected 

WC 
;mss Alpha/Gross Beta/Total UranwnfRadium 226 HN03 (pH c 2) 1 - 1 gal plastic cubiiainer I 

A-4 I<. 

11 
V 

IVA Reading (ppm): 

vRgd c;l-k- 

[a Peristaltic Pump 
[ ] Centrifugal Pump 

[ ] BladderPump 
I 1 Tube Evacuation 
i j Vacuum Jug Assembiy 

Tubing Type: 
[ ] Polyethylene 

Tefion 
Tefion-lined Polyethylene 

MSIMSD Duplicate ID No.: 



! 

Date Jo0 <‘?I 
GROUNDWATER PURGING AND SAMPLING LOG 

1 
. Pagei oft 

I .> ,L’ : 

Project Site Name: MC Orlando 

Project No.: 
Sample ID No.: A,)jY[ ;7 ‘-/ CM 3 (I,0 i? ’ 

CT00024 
+ 1, 

Sample Location: 

[ ] Domestic Well Date 

Sampled ey: . 
gi, ! ?--- 

j-cjrh ,/’ 5xF7- 
C.O.C. No.: 

M Monitoring Well Date 

[ J OtherWellType: 

..:.:. .S$:: 

a-. 
n,; 

1.469 ! 1 I 6 ! 

Tubing Type: 
j CentrifugalPump 

[ ] Bladder Pump 
[ ] Tube Evacuation 

[ ] Vacuum Jug Assembly 



/pp/c) GROUNDWATER PURGING AND SAMPLING LOG 
Date Page’. of 

I 
- 

, 

I 

I 

.i... ./_.. i... i... 

I 

. . . .._ ..:... .:.:.: 

G 

-1 

i.... .:.:.: ..:.:. 

0 

.:.:.. 
;i:j 

Project Site Name: 
Project No.: 

[ ] Domestic Well Date 
M Monitoring Well Data 
[ ] OtherWellType: 

NTC Orlando 

CT0 0024 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

[3.78gals/L] 

Start Purge (hrs): i)Gg I I I I I I I I 
End Pume fhrs): 

I I I I I I I 
Total Vol. Purged (aaWL): I 

“““‘~“““::::::::::“““‘““~“~“~~“‘.’.:.,..”....:,~: “..,.~.,.;,.;,;,~,~~~~,,,~~,,,~,,,,.,..,.,~,, ““““:“:‘:‘:‘“I:‘:‘:‘.‘.‘.‘.‘.‘.‘.’...’:’:.:’:’:.:‘:‘:‘:‘:’:’:’:’:‘;‘:‘:‘:‘:“““:‘: : : : : : :.1::~::::::::::~:~:~:::~:~~:~~::::::::::::~:~ .:,:,:,.,‘:.i:.:::i.:,:,:,,,~,,,,,~.,,~,,,. ~.;.~.~.~.~:;~~;~~~~:~~~;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
::::::::::~::::::::::.:,:,:,:,:,:.:,:.:.::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.: . . . . . . . . . . . . ._, ,. 

1 Color PH S.C. DO ORP Dlw Flow Rata 

ross AIphalGross Bets/Totsl Ursniurnkdium 226 HN03 (pH < 2) 1 - 1 gal plastic cubiiiner b ’ 
I 

__.. . 
#VA Reading (ppm): 

Memoa: 
[ ] Peristaltic Pump 
[ ] Centrifugal Pump 
[ ] Bladder Pump 
[ ] Tube Evacuation 
[ ] Vacuum Jug Assembiy 

Tubing Type: 
[ ] Polyethylene 
[ ] Teflon 
[ ] Teflon-lined Polyethylene 

MSIMSD Duplicate ID No.: 



Nell Casing Diameter: ” &[ 1 fJ q:. L t <-? i7 
rotal WC 

Static W 

I I I 
[3.78galsIL] I I I 

itart Purge (hrs): G’,?&, 

ind Purge (hrs): jr U,C, 

‘otal Purge Time (min): -)Y &h 

otal Vol. Purged (ga!fL):,T 4 

\ 
1 

z 

C 

I 

E 

T 

T 

::::;:::: 
.:.:::g 

c 

1 
. . . . . . . . i i . . ;::::::: 

d 

. . . . . .A..... . . ii: .: . . . . . . 

o\ 

i$$ 

i 

IA Reading (ppm): 

Date 10 (36’ c;‘? 

Project Site Name: 
Project No.: 

GROUNDWATER PURGING AND SAMPLING LOG 

, 
,I,/. 

NTC Orlando 

CT0 0024 
Sample ID No.: 
Sample Location: 

fi,+rt^ W-jf.- a,, 

pj& ,“? 

[ ] Domestic Well Data 
M Monitoring Well Dsts 
[ ] Other WellType: 

Sampled By: 
C.O.C. No.: 

PageL of i - 

-7 

4.-sil /C;&/,C 'XL qk 

2 0.165 q-7 If7(, 1 47, s i’9 ., ‘:?&I ” ; :y 

3 0.367 

4 0.653 

5 1.020 

6 1.469 

6 2.611 

10 4.060 

[ ] Peristaltic Pump 
[ ] Centrifugal Pump 
[ ] Bladder Pump 
[ ] Tube Evacuation 
I 1 Vacuum Juo Assembk 

Tubing Type: 
1 ] Polyethylene 
[ ] Teflon 
[ ] Teflon-lined Polyethylene 



GROUNDWATER PURGING AND SAMPLING LOG 
Pagel_of ? - 

Project Site Name: 
Project No.: 

[ ] Domestic Well Data 
M Monitoring Well Data 
[ ] OtherWellType: 

NTC Orlando 

CT0 0024 
Sample ID No.: 
Sample Location: 
Sampled Sy: 
C.O.C. No.: 

Well Casing Diameter:. ’ 

Total Well Depth (lD): 

Static Water Level (WL): j 3.10 

One Casing Volume(gaVL): TV. k 1 
v 

[3.7Eigals/L] 

Color PH Temp. Turbidity DO ORP DlW Flow Rate 

mc, I I I L27069 
,ross AlohalGrors SeWTotal UnniumiRadium 226 lHN03 (DH c 2) II - 1 aal dastic cubiiiner I i 

Method: 
)VA Reading (ppm): m Peristaltic Pump 

[ ] Centrifugal Pump 
[ ] Bladder Pump 
[ ] Tube Evacuation 
[ ] Vacuum Jug Assembly 

Tubing Type: 
[ ] Polyethylene 
[ H Teflon 
[ ] Teflon-lined Polyethylene 

MSIMSD Duplicate ID No.: 

- 



\ 
GROUNDWATER SAMPLE LOG SHEET 

Page / of FV 

-.a ; :,,y, .:’ ,. <t.- 

Project Site Name: NTC Orlando/Study Area 39 Sample ID No.: 
Project No.: 7457 Sample Location: 

Sampled By: NPh,RH 
[ ) Domestic Well Data C.O.C. No.: 6Red 
[X] Monitoring Well Data Type of Sample: 
[ ) Other Well Type: [X] Low Concentration 
[ ] QASampleType: [ 1 High Concentta~ion 

;;j;;; .I.., 
I Date: J/9/(@ Volume pH SC. 

I 
I 

I 
1 



Low Flow Purge Data Sheet Well No.: ~d&--34 -y&6? 

PROJECT: 

PROJECT NUMBER: 

SITE: 

Well Screen Depth: $316’ I 28 8.3’ ft. 

Initial Water Level: 12171 @ Dq4z hrs. 

Total Purge Volume (gal I L)Drawdown + Tubing Volume= (gal 1 !I 

Tide Cycle: $ ;f;iected 

0 

s--- / 3 -13 

IYQ /wq 
IYS- 3-m 

1 Page - of 1 



GROUNDWATER SAMPLE LOG SHEET 
Page &fI 

Project Site Name: 
Project No.: 

[ ] Domestic Well Date 
IX] Monitoring Well Data 
[ ] Other Well Type: 
( ] QA Sample Type: 

NTC Orlando/Study Area 39 
7457 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[Xl Low Concentration 
[ ] High Concentration 

; ‘:-::::X’.:‘.‘.:‘:::~,:.:.:.:.~~~,:~: ,.‘:. ~; ,:‘.~.,.,,,.,;,,,~,,.~ ,,:,.;-..;, :,:.‘.‘.‘:j:::::-,‘::.‘:‘:-: ‘i ‘.‘.‘:‘.‘~:.:.:::~::::j::::~::::::::~:::::::::::~:::::::::~~:~~:~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :‘~:.‘:::~‘~~-~... .,. ,.._. ,. . .._ .,......A.,.. ,.. _: :::. .‘.‘.‘.‘.‘.‘.‘.‘.‘.‘:“‘~“.‘~~.‘.~.~~~ _...... ..I..., ‘. . . . . . . . :.:.:.:.>:<.:.q .~.:.~.:.,L ~~,)‘:,:,:, ~ :,:,:,:.:,:,:,:, ~ :,:. i:,~ ~,,,~;,,‘,.,.,.:~: .; ;, ,.,.;;, ;,.,.,..., 

yq7Eil 

. . . . . I , . . . . . . . . . . . . . . . . ..,.. ._I ._..,.._......,....._ /.i . . . . . . . . . . . . . .,. ,.........,...............,.....,.,.. 
Date: Volume pH S.C. Tcmp(‘C) Turbidity DO ORP DTW Flow 

hitial 

Monitor Reading &pm): 0 1 

I 

Well Casing Diameter: 2 ‘r 2 

Well Casino M; I ‘-’ n+ I 
1 nenai: qcrv J 

Total Well Depth (TO): 24 3 ’ 

Static Water Level (VVL): 12 $I 

One Casing Volume(gaWL): 

Start Purge (hrs): 105 r 

End Purge (hrs): j 2 bj$ 1 
Total Purge Time (min): 

Total Vol. Purged @al/L): -54 I 
I I t 



Low Flow Purge Data Sheet 

PROJECT: 

PROJECT NUMBER: 

SITE: 

NTiL DATE: 3/4 / 00 
‘744-7 WEATHER: “PA & .7#” ,/= 

9cr PERSONNEL: ~Q14/,l# g 

Well Screen Depth: ?TJ~’ I 4)*Y’ ft. Pump Type/Material: Tide Cycle: 1 1 High 8 
Initial Water Level: i? I 68 

, 
@l!PiZh~. Pump Intake Depth: ?8 1 1 Low@! 

Total Purge Volume = * 5-y, (gal I L)Drawdown + Tubing Volume= (gal 1 L;) 
[Q( Not Affected 

Comments 

DRP 

Remarks: 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[ ] Domestic Well Data 
IX] Monitoring Well Data 
[ ] Other WellType: 
[ ] QASampleType: 

NTC Orlando/Study Area 39 
7457 

Sample ID No.: 
Sample Location: 
Sampled By: J?DH 
C.O.C. No.: 0390 
Type of Sample: 
[X] Low Concentration 
[ ] High Concentration 



APPENDIX 6 

Rev. 1 
08/11/00 

SOIL GEOTECHNICAL DATA 

R4705001 
CT0 0024 



.,.. , - .̂ ,.  ̂ -’ F>.‘.<-,..Jp:,..h.,.: _/ 

,; 

Project: NTco9 & NTc39--ORLANDO j Job Number: LB039 Sheet 1 of 2 

I 
., 

Manager: CLIENT 

Location: FL 

Client: TETIU TECH N-US Project Description: 

Elevation Datum: 

Boring Specimen 
. ..D?P~ Description Water Organic ASTM K 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . I .._......._...., content content Class 
Sieve Analysis 

Elev. LL i PL i PI iN0 200 ft/day 
No4 ~No101No40)No60 tNo100 

Material Properties 
ENGINEERING SCIENCES, NC. 

ORLANDO, F’LORIDA 



Project: NTC 09 & NTC 39--ORLANDO Job Number: LB039 Sheet 2 of 2 

I 

I Manager: CLIENT Client: TETRA TECH NUS Project Description: 

I 
Location: FL .A 

Elevation Datum: 

Boring Specimen 
Depth Description Water Organic ASTM K Sieve Analysis 

.._.._ ._,,.__....._..... T T .,................._............... Content Content 
LL : PL : PI iN0 200 

ClpJ 
Elev. 

ftlday No4 1 No 10 1 No40 1 No60 ]No 100 I 

E$ .. -_ 100.0 100.0 95.2 67.4 10.3 .._._..... * _............... .i . . . . . . . . . . . . . . . . . . i 1’:3 3.2 

S!y+.n l 

‘-‘-“~-““zj .7”“’ 23.1 100.0 100.0 96.7 66.4 14.1 

“!2:;$o 
100.0 100.0 94.1 54.5 9.9 

: 3.1”“” 
23.4 

w= 
----_i__ 

._..._.......: ,... 100.0 100.0 95.0 78.4 35.2 T . . . . . . . . . . . . . . . . . . . ..I..... ..,.....: 

xqo : : 

: 1();8”” 
19.6 

__,...__..,,.: ,... 100.0 99.9 95.4 83.0 47.0 T __..................... ,,......,.....~ 15.4 

7x& 

: 20;o.... 

x5-36 
. . . . .._.__._.. _,., ,.._,_.._.....,,.. i ,.._____._._.,. .I_.._.__._........ (...... : 3..8 ._... 6.2 100.0 100.0 95.1 61.8 11.3 

sB:& 
.._._.____ * .._.._..,.,...... j .._........ .,.__._...._........ -‘..... 20.3 100.0 100.0 96.2 64.1 11.2 : 3..6 

??A:;;..() 
..,__.....__.: .,_, ,..._....._...,.,.._._.......... 20.3 99.9 99.8 96.4 67.8 10.7 

=-go : 

.~“.............‘..~ 
/ 217 “.” 

. . . . . . . . . . . . . . 14.5 99.9 99.9 93.6 79.7 ) . . . . . . . . . . . . . . .._..__............. (..... : yj:y- 48.4/ r z 

Summary of 
Material Properties 

--. 
UKIVERSAL ENGINEERING SCIENCES, NC. 

ORLANDO, FLORIDA 



L S. SIEVE OPENING 1~ INCHES U.S. SIEVE N 

100 
6 

’ - L’ I -.-‘:. :,,.:r ,.,a *is” 

I 

UMBERS 
I “2 318 3 

I 

I 

6: 8 iir~i416.ib ‘3d“$ 50’ 70 lcx)lqo 200 

/‘I ti ‘I 

HYDROMETER 

I I I ‘( ’ ‘Ill!1 I I I I 

5 

i? 
E 
P 
-I 

F 
I 

N 
E 
R 

Illill I i I 
B 
Y 

W 
E 
I 

G 
H 
T 

0 

Specimen Identification ) DlOO ’ D60 D30 DlO SB-19 6.0 / / %GraveI %kcI 
4.75 0.33 0.213 0.1510 j 

%ii+i&- 

0.0 
, 98.2 1.8 

I I 

I 

I 
A I I I 

I 

PROJECT NTC 09 & NTC 39--ORLANDO - n 
I I 

JOB NO. LBOi39 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

2 1’2 3/8 3 4 6 8 1416 20 30 40 50 70 ‘00140 200 
00 

6 43 1.5 13/4 s 

I j I I? II I! I I ! I I I ! 

\ 

90 

70 i 

I \ I 
60 . 

50 t 1 

‘40 
1 

: 30 f \ 

I 

20 
1 \, : 

10 t 

0. 100: 10 1’ 0.1 0.01 0.00 
aurN SIZE IN’ ~ILLwETERS 

COBBLES 
GRAVEL 

1 fine coarse 

Specimen Identification 

’ SB-19 14.0 

SAND 
coarse medium 

Classification 

fine 
SILT OR CLAY 

MC% LL PL PI cc cu 

21 1.61 3.3 

Specimen Identification DlOO 
1 SB-19 14.0 2.00 

D60 

0.23 

D30 

0.162 

DlO % Gravel %Sand %Silt 1 %Clay 

0.0 89.4 10.6 

1 I 
PROJECT NTC 09 & NTC 39--ORLANDO - FL ‘JOB NO. LB039 

DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 

a 

- 

n 

. 



100 

90 

80 

70 

I 
60 I 

50 

40 

30 

20 

10 

0 

GRAIN SIZE IN MILLIMETERS 
-.-_ 

COBBLES 
GRAVEL 

coarse I fine 

Specimen Identification 

SB-19 30.0 

SAND 
coarse medium 

Classification 

fine 
SILT OR CrI 

MC% iL PL PI cc. cu 

26 1.15 2.0 I 

I 

1 ’ ’ Specimen Identification DlOO D60 D30 DlO % Gravel &and SB-19 30.0 
2.00 

!%/ 
0.22 0.170 0.1113 0.0 99.0 1.0 

I I I 
PROJECT NTC 09 & NTC 39--ORLANDO - FL 

I I 
JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGlNEER3NG SCIENCES 

ORLANDO. FLORIDA 

. 



11-S SIEVE OPE INlNG IN INCHES I U.S. SIEVE EU’CMBERS I HYDROMETER 

COBBLES 
GRAVEL 

/ fine coarse 

Specimen Identification 

1 SB-27 8.0 

i SAND 
coarse medium 

Classification 

fine 
SILT OR CLAY 

MC% LL PL PI Cc Cu 

5 

Specimen Identification 

1 SB-27 8.0 

DlOO D60 D30 

0.25 0.182 

DIO 

0.1380 

% Gravel %Sand %Silt %Clay 

96.7 2.7 

PROJECT NTC 09 8~ NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 

. 

UNIVERSAL ENGINEERING SCIENCES 
ORLANDO, FLORIDA 

. 

. 



U.S. SIEVE OPENING IN Ih’CHES I .*_ i/, $c. r: e 

IOG 6 4 3 2 1.5 1314 
I j I II 

IIII 

COBBLES 
GRAVEL 

coarse I fine 

Specimen Identification 

SB-27 16.0 

SAND 
coarse medium 

Classification 

. fine SILT OR CLAY 

MC% LL 

21 

gpecimen Identification SB-27 16.0 DlOO 

2.00 

D60 D30 

0.24 0.183 

DIO 

0.1509 

’ % Gravel %sand %;e 

0.0 97.2 2.8 

I 
I 
I I I i I 1 

I 
PROJECT NTC 09 & NTC 39--ORLANDO - FL 

I 
JOB NO. LB039 
DATE OS/ 16199 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 
4 

. 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS HYDROMETER 

80 

I 
‘60 

‘40 
r 

10 
t 

0 100 10 j 1 
GRAIN SIZE IN‘ IIiLIikTERS 

0.1 j 0.01 0.t 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

b SB-27 23.0 

SAND 
coarse medium fine 

SILT OR CLAY 

Classification MC% LL PL PI Cc Cu 

21 0.89 1.7 

I 1 I , I L I 

Specimen Identification 1 DlOO 1 D60 1 D30 1 DlO 1 %Gravel 1 %Sand ( %Silt 1 %Clay 

b SB-27 23.0 2.00 0.26 0.187 0.1513 0.0 97.3 2.7 

I I I I I I I I 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGIMEERING SCIENCES 

ORLANDO, FLORIDA 

. 



HYDROMETER 

100 

80 t 

‘60 

40 
r 

20 

10 

I I: I I i 
I. I 

I I 

0 
100: : 10 1 0.1: 

GRAIN SIZE IN MILLIMETERS 
0.01 0.c 

COBBLES 
GRAVEL SAND 

coarse I fine coarse medium fine 
SILT OR CLAY 

- I I 
Specimen Identification 

SB-27 27.0 

Classification ’ 1 MC% LL PL PI 

I 20 
I 

J 

i 
/ 

Specimen Identification 

SB-27 27.0 

D60 

0.19 

D30 

0.111 

DlO j %Gravel %Sand 
!z %Siilt %Clay 

/ 0.0 84.7 15.3 
I 
’ 

I I I 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/!39 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIESCES 

ORLANDO, FLORIDA 
. 

. 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS 

2 1, 
00 

6 43 1.5 ‘3/4 

I ! I I! 
/ / I / , 
/ 

I HYDROMETER 

r2 318 3 4 6 8 2 1416 20 3o 40 5o 70 100140 ‘O” 

M!‘l /I I ‘I ‘1 ‘m-M-l!l 1 ‘I ’ ‘IIl!l I I I I I 

90 
I i’ j 

\ 

I I \ 

i 1 i 
80 

? 
) 1: 

i I 

70 
I 

f \ 

! /j \ : 
60 , 

w 

\ 50 !: ,I 

0 10 1 100 0.1: 0.01 0.00 
GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

1 fine fine 
SILT OR CLAY 

coarse coarse medium 

Specimen Identification Classification MC% LL PL PI Cc Cu 
/ I I I 1 

t SB-27 32.0 16 

Specimen Identification DlOO D60 D30 
1 SB-27 32.0 2.00 0.16 0.077 

DlO 70 Gravel % Sand %Silt 1 %Clay 

0.0 71.0 29.0 

TK”JCL I I. 1 L “7 UL I. Lb ,7--ORLANDO - FL JOB NO.’ YYVV, I 
DATE 08/16/99 

GRADATION CURVES I 
UNIVERSAL ENGINEERING SCIENCES I 

ORLANDO, FLORIDA 

. 



I 

U.S. SIEVE OPENING IN INCHES 
HYDROMETER 

--A 

COBBLES 
GRAVEL 

coarse I the 

specimen Identification 

SB-27 34.0 

SIZE IN MILLIMETERS 

SAND 
coarse medium fine SILT OR CLAY1 

Classification MC% LL PL PI cc cu 

21 0.94 2.4 

EE 
I 

5% Gravel iSand %k--/-&- 

0.0 89.4 10.6 
I 

Specimen Identification SB-27 34.0 DIOO 

2.00 

D60 

0.17 

D30 

0.105 

I I 

DlO 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

6 43 2 1.5 1 314 U2 318 3 4 6 8’O 1416 20 3o 

GRAIN SIZE IN. MILLIMETERS 

COBBLES 
GRAVEL 

1 fine coarse 

Specimen Identification 

b SB-27 42.0 

SAND 
coarse medium. 

Classification 

fine 
SILT OR CLAY 

MC% LL PL PI Cc Cu 

23 0.87 2.0 

Specimen Identification DlOO 

b SB-27 42.0 2.00 

D60 

0.16 

D30 

0.102 

DlO 

0.0773 

% Gravel %Sand %Silt %Clay 

0.0 92.1 7.9 

A 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 



U.S. SIEVE OPENING IN INCHES HYDROMETER 

GRAIN SIZE IN MILLIME-IERS 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

’ SB-27 50.0 

SAND 
coarse medium 

Classification 

fine 
SILT OR 

I IMC% LL PL 

! 20 

L 

Specimen Identification 

SB-27 50.0 

DlOO D60 D30 

0.22 0.156 

I 

DlO % Gravel Sb’Sand %S/ 

0.0823 i 92.3 7.5 

I I I I 

PROJECT 
I 

NTC 09 & NTC 39--ORLANDO - FL 
I 

JOB NO. LB039 
DATE 08/16/!99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIESCES 

ORLANDO, FLORIDA 

. 



IO 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS HYDROMETER 

6 4 3 2 1.5 1 314 1’2 3/8 3 4 6 82 1416 20 3o 49 5o 70 100140200 

I 1 I I! II I! I I 
‘t I 

I I I 
1 

t 
\ 

1 

: 

. t 

I 
I 

I : 

/ 

/ \ : 

I \ i 

I \ ; 
\: 
i 

1 

100’ 10 1 0.1 j 0.01 0.00 
GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

SB-27 52.0 

SAND 
coarse medium 

Classification 

SILT OR CLAY 
fine 

MC% LL PL PI Cc Cu 

26 1.10 2.3 

Specimen Identification DlOO D60 D30 DIO % Gravel %Sand %Silt %Clay 

’ SB-27 52.0 2.00 0.18 O.li6 0.0790 0.0 92.2 7.8 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 



..,-... .._l .._.-._ I_., 
HYDROMETER '7 

GR4INSIZEINMILLIMETERS 

J I I I 
PROJECT NTC 09 & NTC 39--ORLANDO - FL 

I 

JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 

. 



90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

- ‘----‘9 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 

1 fine coarse 

Specimen Identification 

b SB-27 62.0 

SAND 
coarse medium 

Classification 

SILT OR CLAY 
fine 

MC% LL PL PI Cc Cu 

19 0.88 4.1 

Specimen Identification DlOO D60 D30 DlO 

b SB-27 62.0 4.75 0.70 0.322 0.1687 

I 
%Gravel %Sand %Silt %Clay 

0.0 97.3 2.7 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 
. 

. 



U.S. SIEVE OPESING IN INCHES HYDROMETER 

UNIVERSAL ENGINEERING SCIENCES 
ORLANDO. FLORIDA 

. 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE FXJMBERS I HYDROMETER 
__ __ . ..^ 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

I SB-27 74.0 

GRAIN SIZE IN MILLIMETERS 

SAND 
SILT OR CLAY 

coarse medium fine 

Classification MC% LL PL PI Cc Cu 

21 0.92 1.5 

Specimen Identification DlOO 

b SB-27 74.0 4.75 

D60 

0.23 

D30 

0.180 

DlO j %Gravel %Sand 

0.1528 / 0.0 97.5 

% Silt %Clay 

2.5 

d 
PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 

DATE 08/16/99 

GRADATiIOlCT CURVES I 
UNIVERSAL ENGINEERIKG SCIENCES 

ORLANDO, FLORIDA 

. 



U.S. SIEVE OPENING I 

COBBLES . 
GRAVEL 

coarse 1 fine 

Specimen Identification 

’ SB-27 82.0 

SAND 
coarse medium 

Classification 

fine 
SILT OR CLAY 

Specimen Identification DIOO D60 D30 

SB-27 82.0 4.75 0.27 0.170 

PROJECT NTC 09 & NTC 39--ORLANDO - FL 
I 

JOB NO. LB0,39 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 

. 



80 

.70 

1 
‘60 

J 
i50 

I 
‘40 
u’ 
i 
I 
:30 
r 

20 

10 

C 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

--- -- 
GRAIN SIZE IN MILLIMETERS 

COBBLES . 
GRAVEL 

) fine coarse 

Specimen Identification 

D SB-27 84.0 

SAND 
coarse medium 

Classification 

fine 
SILT OR CLAY 

MC% LL PL PI Cc Cu 

28 

I 

Specimen Identification 

l SB-27 84.0 

DlOO D60 D30 

4.75 0.28 0.094 

DlO 
I I 

% Gravel %Sand % Silt %Clay 

0.0 72.8 27.2 

I I I I I I I I 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. . LB039 
DATE 08/16/99 

,. 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 

. 



GRAIN SIZE IN MILLIMETERS 
_.-- 

PROJECT NTC09 &NTC39--ORLANDO-K JOB NO. LB0.39 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSALENGINEERINGSCIENCES 

ORLANDO, FLORIDA 
4 

. 

- 



80 

, 

:70 . 

1 
J 
s50 
! 

5 
‘40 
ir 
3 
I 
230 
r 

20 

10 

0 

_^_. ,. .~ -7 
U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

6 43 2 1.5 1 314 It2 318 3 4 6 1416 20 3o 40 5o 70 1o0140200 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse 1 fine coarse medium fine 
SILT OR CLAY 

SDecimen Identification 1 Classification /MC% t LL t PL .I PI 1 Cc 1 Cu 

D SB-35 17.0 23 1.22 2.2 

Specimen Identification DlOO D60 1 D30 ) DIO % Gravel 1 %Sand 1 %Silt 1 %Clay 

D SB-35 17.0 2.00 0.23 0.175 0.1069 0.0 94.3 5.7 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO: LB039 
DATE 08/16/99 

GRADikTION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO. FLORIDA I 



4 2 Inn.. 6 3 1.5 ’ 314 l’2 318 3 4 810 ~ 1416 20 30 40 50 70 100140 200 

! I I I ! 

80 

‘60 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

SB-35 22.0 

SAND 
coarse medium 

Classification 

fine 

I MC% LL PL 

23 

t 
1 
, 

I I I I 
-I--’ 

I 

Specimen Identification 
1 

SB-35 22.0 

DlOO D60 

2.00 0.27 

D30 

0.189 

/ 
I I 

’ DIO ( %Gravel !&nd &Silr] %Clay 

0.1502 1 0.0 96.9 3.1 

! 
PROJECT NTC 09 & NTC 39--ORLANDO - FT., JOB NO. LB039 

DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERKKG SCIENCES 

ORLANDO, FLORIDA 
+ 

. 



80 

, 

:70 

20 

10 

0 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 
6 4 3 1314 1’2 318 3 4 6 810 & 1416 20 30 40 50 70 1001~ 200 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

b SB-35 29.0 

SAND 
coarse medium 

Classification 

SILT OR CLAY 
fine 

MC% LL PL PI Cc Cu 

20 1.19 2.9 

Specimen Identification DlOO D60 D30 

b SB-35 29.0 2.00 0.20 0.129 

DlO 
I 

% Gravel %Sand %Silt 9% Clay 

0.0 89.2 10.8 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08116199 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 
4 

. 



GRAIN SUE IN MILLIMETERS 

PROJECT NTC 09&NTC39--ORLANDO-FL JOB NO. LB039 
DATE OS/lfd99 

GRADATION CURVES 
UNIVERSALENGINEERINGSCIENCES 

ORLANDO, FLORIDA 

. 



.__ . .x.-. __I.-“_---L 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

D SB-38 6.0 

SAND 
coarse medium 

Classification 

SILT 08 CLAY 
fine 

MC% LL PL PI Cc Cu 

6 1.01 1.8 

Specimen Identification DlOO 

D SB-38 6.0 2.00 

D60 

0.25 

D30 

0.181 

DlO % Gravel %Sand %Silt % Clay 

0.1330 
1 O*O 

96.2 3.8 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO. FLORIDA 

. 



100 6 43 2 1.5 1 314 30 ! ‘I2 318 3 4 6 117 82 141620 50 II III 40 
1 

70 lw14 

I I I 

U.S. SIEVE OPENING IN INCHES 
^_. _.. .^.. _ ..I--IuI , 

. ,\>, 
HYDROMETER 

10 *Oo 

GRAIN SIZE IN-MILLIMETERS - - - 
“.“I V.“, 

COBBLES GRAVEL 
coarse I fine 

Specimen Identification 
1 _ SB-38 17.0 

SAND 
coarse medium 

Classification 

fine SILT OR CILAY 

MC% LL PL PI 

20 

I 

Specimen Identification 1 SB-38 17.0 DIOO D60 

2.00 0.24 

D30 

0.180 

’ DlO % Gravel zisand %&?k&- 

0.1344 0.0 96.4 3.6 

PROJECT NTC 09 & NTC 39-ORLANDO - F’L JOB NO. LB039 
DATE OS/16199 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIESCES 

ORLANDO, FLORIDA 
4 



100 

90 

80 

1 

:70 

I 
‘60 

I 
:50 

I 
!40 
I 

;30 

20 

10 

0 

HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL 

coarse 1 fine 

Specimen Identification 

b SB-38 27.0 

SAND 
coarse medium 

Classification 

fine 
SILT OR CLAY 

/MC% LL PL PI cc cu 

1 20 

Specimen Identification 

b SB-38 27.0 

DlOO D60 D30 DlO ’ %Gravel %Sand %Silt %Clay 

0.23 0.178 0.1412 ’ 97.2 2.7 

PROJECT NTC 09 & NTC 39--ORLANDO - FL JOB NO. LB039 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 



U.S. SIEVE OPEN 

COBBLES r 
GRAVEL 

coarse I fine 

Specimen Identification 

SB-38 29.0 

GRAIN SIZE IN MILLIMETERS - * 
_.“_ 

SAND 
coarse medium fine 

SILT OR CiLAY 

Classification 

Specimen Identification 

SB-38 29.0 

I 

DIOO D60 D30 DIO 

0.18 0.085 74.1 25.8 

PROJECT NTC 09 & NT&’ JOB NO. LBOiy 
DATE 08/16/99 

GRADATION CURVES 
UNIVERSAL ENGINEERING SCIENCES 

ORLANDO, FLORIDA 
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TABLE C-l 

SA 39 DPT DATA SUMMARY 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

PAGE 3 OF 4 

1U 

a-Uutanone 
P-Hexanone 

4-methyl-2-pentanone 

Acetone 

Benzene 

Bl 

Carbon Disulfide 

r.-*-- .-_.---L. . 

wrnylene Lnrorrcte 

ityrene 

7il 
IU 

I 1u 

IU ly; 
1u .s 0.23 J 1 r. 

,::py 

9J I IOUA 
1u 1 U’ 

: ,* / 

10 u 
& _- 1 

10 u 
.^ . . I ou I 10 u 1ou 

“bib 
Dul 

1 I 
10 u .:&* 

IOU ,>i,. 2;: 

3 
10 u 10 u :;* ~ ,.:.+ 

,: 10 UJ 10 UJ ‘Fj 

1u ‘:,: 
“ .9& 

IU 

1u 

I 0.2 J 0.23 J 0.56 J 
1lJ 1u 

0.49 J 
I 0.28 J 0.56 

I 1U 
I J 0.49 . . J 

1U 1u 1lJ 
0.21 J 

IU 
0.46 J 

I 1U 
I 

0.47 J 1 
IU IU 

1u 
1u 

IU 1u IU 
ill I- 1tJ 

llf 
1u 1u 

1u 
1lJ 

1u 
77 1 1u 

I 
1u 1u 

4 I, 
1U IU _ . . I 

I” IU 
lU 

1u IU 
1u 

IU 
I 1u 

1u 
1u 1u 

1u 1u 
1u 

1 
1u 

1u 
IU 

I 1u 

1u 
1u IU 

I 1u I I 

1u 
IU IU I 

777 
1u 

1u 

IU 
1u 

1u 
I 

1U 
I lif 

IU 
I 

[ 
1u 1u 

IU IU 
I 1u 

IU I I 
1u 

1 *. 1u 
I 1lJ I 1U I 1u I 

1u 
1u 

IU 

. II I IU I 
I 

1u 1u 
I I” 1u 1u 1u 

I 1u 
1u 

I 1u 

I IU 1u 1u -iii- 1u 

IV IU 
_ . . 

IU 

IU 1u I 1U I IU I 1.4u ’ 
1u 

1.1t.f * 
iU I I 

IU 
1u 

2.3 U 
1U I 1u 1u 

1u 
1u 

IU 
1u 17 14 1u 

IU 1u 
I 

1.1 I’ I 1u 5 1u I 
7 iJ 0.93 J tl 1 0.44 J 0.49 J 1 I IU 

I 

0.62 J 0.: 

I 1U IU IU 1u 
4 II 

1u 1u 
1 II 1u 

1U 
1u - IU !L! 1u iU 0.67 J 0.66 J 

1u 
I 

1u 
I IU 

IU 
I 1U I 1u 1lJ IU 

0.42 J 1 

IU 
tu 

1U 
1u 

1u 
1u 

1u IU 1u 1u 1u + 
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2 
? 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 
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10 u IU 2.5 u IOU 1ou 

I 
I 

J I 1U IU IOU 1U 2.5 U 1ou lr" 

IU IU IO u IU 2.5 U IO u II 

10 u I IOU I IOOU I IOU 25 u I 1oou 1 

IOOUJ 10UR 25UR lOOUR 11 

U 1u 1ou IU 2.5 u IOU 1 
IU 1ou 1U 2.5 U 1ou 1 

IOU 1u 2.5 u IOU I 

IU I IU 1ou IUJ 2.5 UJ IOUJ il. 

0.7 J 1 ~0.49J IOU I.4 0.55J 1.4J 0.7 J 0.41 J 

1u 1U 1U rou I IU I 2.5 U I IOU I 10 u 
I 

IU IU IU IU 

IU 1u 1u 1U 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Cis-1,2-dichloroethene 

Cis-1.9dichloropropene 

IOU 1U 2.5 U 10 u 1ou 

1ou IU 2.5 U 10 u 1" II I 

IU I 1u IO u IU 2.5 u 10 u 1 t%---i 
1u IU 

IU IU lu 1ou I 1U I 2.5 U ! 1ou I 1ou 
I 

IU 1u 1u ! 1u 

IU 1u 

IOU IU 2.5 u IOU IOU 

IU I IU 1ou IU 2.5 U 1ou ,n,, 

IU IU IOU IU 2.5 U 1ou 1 
IU IU 1 

IU 1u 1u I 1u I Ill,, I” ” I I 1 II 1ou . - I 2.5 u I IOU I 

18J IU 
^r I 
“3 J I 

. II 
IV 3.7 J I IU I 2.5 u I IOU I IOU 

1u IU 1u 1u 1ou 1u 2.5 U 1ou I IOU 

0.33 J IU '-1 IOU 1 0.37J 1 2.5 U 1 IOU 10 u 

0.89 J IU 0.38J 1 1u 

IU 1u 

IOU 0.18 J 2.5 U 1ou 1ou 
I 

IU IU IOU IU 2.5 u 1ou rn II 

1u 1U 1ou 1U 2.5 u IOU Et--+ 
IU IO u 0.12 J 2.5 u IOU 

IU IOU 1u 2.5 U 1ou 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 
Tetrachloroethene 

Toluene 

Trans-1,2-dichloroethene 
1u 1u 

1u IU 1U 1ou 

IU 1u 1u 1ou 

IU IU 1u I 1u I 1ou I IU I 2.5 u I 1ou I IOU 

Trans-1,3-dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylenes,Total 

“) 
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Sample ID : 39602501 

iai;lb ’ ~t?1901i1002 ^. .~ ._ _ _ _ . .._.. 
Sampling Date F- 

\ 
15-May-97 . - -_ -._. 

dalile Organics, ugli 

1,1.2-Tetrachloroethane *u-- 

l,l-Trichloroethane \ 05u - ._-- 
1.2.2-Tetrachloroethane 05 u 
i .%Trichloroethane 05 u -- ._-.- 
l-Dichloroethane \ 05u 

- __--. 

2,QTrimethylbenzene 5lJ 

%Dibromo-3-chloropropane t $1 
.-.. - - _- --. 

5u _. _..-. ~. 
2-Dibromoethane 

2-Dichlorobenrene - 
2-Dichloroethane _~_---_ -.- 
2-Dichloropropane 

3.5-Trimelhylbentene 

3-Dichlorobenzene - -.-. .- - 
3.Dichloropropane 

l-Dichlorobenzene -.-..__. ---. 

omochloromethane 

Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center. Orlando 
Orlando, FL 

I I I I I I 
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c 

Cl 

C’ 

C 

c 

C 

E 

ii 

i 

n 

n 

i 
5 

E 

11 

1 

i 
t 

i 
i 

Sample IO _. ._ 
Lab id 

Sambiing Date 
:htoromethane --- 
is-l .2-Dichloroethene 

is-1,3-Dichloropropene _--- 
ribromochloromethane 

tibromomethane 

)ichlorodifluoromelhane ._. .----.~ 
ithylbenzene 

jopropylbenzene ____ ..-- _-. .- 
nethvlene chloride 

I-Etutylbenzene 

I-Propylbenzene 

r-lsopropyltoluene ___ _.__----. 
ec-Butylbenzene 

;tyrene ___ _.__--~ . -- 
ert-Butylbenzene 

retrachloroethene ___ .-. --- - -- --. -- -- 
roluene 

ransl,2-Dichloroethene 

rams-1,3-Dichloropropene 

rrichloroethene _. .._-.. .-- 
Trichlorofluoromethane 

Jinyl chloride 

I(ylene (total) 

I .2,4Trichlorobenzene 
1-.1____ ..-.. ..- - 

+texachlorobutadiene 

Yaphthalene 

Appendix F 

Table F-7, Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 

39602501 
:7E190111002 
! 15Mav-97 i 

\ 

05 u _ --- . ..- 
05 u 
05 u _ ..^.. - .._ ..- 
05 u 
05 u 

05 u 
05 l-i 

- .- 

05 u 

OS u __--- - 
05 u 

\, 
, 

-- 

-.. 

39GO2601 
k7ElSOillti3 
’ i 5May-97 

1 05 u 

Orlando, FL 

I I I I I 

I.L ” V.” ” 1.“. - 

1.2 u 0.5 u 0.84 u ___ __-- .--- -__I 
1.2 u 0.5 u 0.84 U 0.64 u 
4 3 ne: II nRA II n*A II 

“.u-l ” u.w v 

0.84 U 0.64 u 
0.84 U 0.64 u 
0.64 u 0.64 u 
0.84 u I 

IL,” I 0.5 u 0.84 u 

1.2Iu 0.5 u 0.84 u $K- 

I nL: II nRA II nr 

I V.” ” I “.“. J , v.o+,u 

1.2lu 0.51t.l 1 0.841l.l i 0.84iU 

- 

- 

- 

- 

- 

- 

-. 



Sample IO 
Lab IO 

Sampling DaIc 

olaiile Organics. ug/L - -__I-__--- 
1, t .2-Tetrachloroethane 

1 ,l -Tnchloroethane ._.- -~._--__-__ 
1.2.2-Tetrachloroethane 

1,2-Trichloroethane -__---- 
l-Dichloroethane .-. 
1 -0ichloroethene 

1 -0ichioropropene . .--. 
2,3-Trichloroben&ne 

2,STrichloropropane _. ..~ 
~,QTrimethylben,%ne 

2-Dibromo-3-chloropropane 

2-Dibromoethane 

2-Dichlorobenzene 

2-Dichloroethane 

2-Dichloropropane _____ I_ ._.... _ ---. - 
3,5-Trimethylbenzene 

3-Dichlorobenzene - _-..--. - .- _ 
3-Dichloropropane 

4-Dichlorobenzene - ____. ..- .- -. . 
Z-Dichloropropane 

Chlorotoluene ---_--. .- 
Chlorotoluene 

mzene - -_-_- 
omobenzene 

omochloromelhane 

&nodichloromethane 

omoform _ . _ 
omomethane 

X~OC !&~chfoiide 

ilorobenzene 

iloroethane ___ _-... ..-._.- .--- 
iloroform 

Appendix F 
Table F-7 Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
an 

39001302 
~70010135002 

39001404 39Q01405 
C7002Oi 1 OObi C70020110002 

29.Mar-97 1 31 -Mar-S; 

05 u 
05 u .~ --.. 
05 u 
05 u _ _ . 
05 u 

----m--t 
I I 

5lu I 0.5lu 

65lJ -----l-- 019 J 

05 u ---- ---- 
05 u I 

oslu I slu i --ii51 L I 1 u 
osu 5u 0.5 u iii 

u 
-. I_-- ___ 

5u 0.5 u 

Ido FI 

C7D020110003 C70040105002 

Page 9 d 12 
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Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Sample ID 
Lab ID 

Samplhg Dale 

:hloromethane 

is-l .2-Dichloroethene 

is-l .3Dichloropropene ____---. - 
)ibromochloromelhane 

Iibromomethane - -. -- -. 
)ichlorodifluoromethane 

ithyibenzene ---- 
sopropylbenzene 

Aethylene chloride ---- 
i-Butylbenzene _. 
I-Propylbenzene ___--. 
t-lsopropyltoluene 

&&tvlberuene 

jtyrene 

&&&ib&&ene 

ietrachloroethene ___--- .- .._. ._.. 
roluene 

raw-1,2-Dichloroethene 

raw-1,8Dichloropropene 

kichloroethene ------ ___.---- 
rrichlorofluoromethane 

linyl chloride _-__-_.. _.-.-. 
(vlene Itotal 

I .2,4Trichlorobenzene ._... - ._.. 
iexachlorobukdiene 

Jaohthalene 

39Q0 1302 
:7D010135002 

29.Mar-97 

05 u --.- __ 
I 05 u 

05 IJ 

05 II 

05 u 

d5 u 

05 u 

05 u 

05 u 

05 u 

05 u 

6s u 

05 u 

05 u 

05 u -. -- .-.-- 
62 

05 u __-. _-.- 
0.5 u 

OSV 

0.26 J 

05, -- .__ 
05 u 

1 05 u _- -.- OS u 

-L 
05 u -.- - 05 u 

Naval Training Center, Orlando 

Orlando. FL 

5U 05 u _ _ -- __ _ _ __..-.. 
5U 5U 05 05 u u 

5u 5u 05 05 u u .____ -.-- -_- .____ -.-- -_- 
SU SU 05 u 05 u 

5U 5U 05 u 05 u _ I ._ --. _ I ._ --. 
5u 5u 05 u 05 u 

5 ‘U 5 ‘U 05 u 05 u 

iti iti 
- _. .---- - _. .---- 
05u 05u 

5lJ 5lJ 05 u 05 u 

5lJ 05 u 

5U osu _- .---..~-- 
260 2.2 

5U 0.5 u -.- 
5U 0.5 u 

56” 0.5 u 

265 0.5 u _.-. -- __ 
SU 0.5 u 

SU 0.5 u __- .._.. __-- ----- _-- 
5u 0.5 u - 
5U 0.5 u _ __ --.--__ _. - 
5u 05 u --. 
5u 0.5 u 

-__ 
5lu I 0.5ju 

i 
39Q01604 ------ 

:7D020110003 _-_ ._ --- 
31 -Mar-97 

39clo2oo1 

t 

39PO2002 39402003 39Q02004 ------_--- ---- .___ 
C7DO40105001 C7DO40105002 C7D040105003 C70040105004 ---___ --- 

1 -Aor- 1 -Aor- 1 ADr-97 2-ADt’-97 

I 

0.5 u 0.5 u I o.sp I 0.5lu __. __ __. - ..--.-- ~. 
0.5 u 0.5 u oslu o.slu 

0.5 u OSJJ o.sllJ 0.5 u -.___ - 
0.5 u O.SlU I 0.51u 0.5 u 

0.5 u 0.5 U 6.4 11 -A -- - 
0.5 u 0.5 u 0.5 u 0.63 
0.5 u 0.5 u 0.5 u IIF II 

05 u 0.5 u 0.5 u 

I I 

0.5 u 0.5 u 0.5 u --..- L I _- __-. -- 
0.5 u 0.5 u 0.5 u I 
oslu I 0.5)u I 0.51l.l I 0.5lu 



Sample IC 
Lab IC 

Sarnpling Date 

olatile Organics, uglL _--_---_- __- 
1 ,l.Z-Tetrachloroethane 
t .i-Trichloroethane - ..-_ ._ 
1 2 2~Tetrar~iloroel~~ane 

V’ _- 
1. 

1. 
i 

1. 

i. 

1. 

i. 
1 _: 
1. 

1. 
i.. 
1 

i. 
1. 
i, 
1, 
1. 
1. 
1. 
z. 
2- 
i- 

1 .2-Trlc~~loroetl,ar,e _ -. _~ 
t -0rchloroetkme 

1-Dichloroelhene _-. .-.. __ . 
l-Drchlotopropene 

2.3-Tnchlorobenzene -.--__-.._ _._ _ 
2.3.Tnchloropropane 

2.QTnmelhylbenzene -.----.-_ - 
20bromo-3xhloropropane 

2-Olbromoethane ---.. _. _. ._ 
20chlorobenrene 

2-Drchloroethane 

20chloropropane 

3.5irimethylbenzene -~--_ 
3-Dichlorobenzene 

3-Dichloropropane 

4-Dichlorobenzene __ 

2-Dichloropropane 

Chlorotoluene _. . 
Chlorotoluene 

wene . 
omobenzene --- 
omochloromethane 

omodichloromethane _-__I- 
0mofo:m 

8; 
e7 
Br 
iii 
Br 

cs 

ct 

t 

ct 

ci 

---.--- 
wbon letrachloride 

llorobenzene 

lloroethane . .._.- 
ltorofotm 

.- 

Appendix F 
Table F-7 Summary of Groundwater Analytical Results 

Study Area 39 - Melhod 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 

Orlando, FL 

39QO2005 
C~DO4OlO~~OS 

2-Apr-97 

39902006 . .._---_ 
r?id040105006 

2-Apr-97 

5U 

5u 

5lJ ---_ ___ 

-------I --. 

5u 

5u ---.-... _ ____ 
SU 

5U 

5U 

su .-- -- .__ 
5u 

5l.i __- &--- 

39Q02210 l_l---- 
C7DO8013800@ -.- _-- 

5Apr-97 

1--- 

0.5 u 
- 0.5 u 

+ 

0.5 u 

0.5 u .-- . . 
0.5 u 

o.slu -_ ._ 
0.5 u 

0.5 u .- -- ._.-- 

=L 0.5 u 

0.5 u 

0.5 u 

0.5 u 

o&T- 
0.5 u 

---zG--- 

% 

0.5 u 

0.5 u 

0.5 u -- - 
0.5 u 

0.5 u 
I- 

-- 
0.5 u 

0.5 u --- -_ x 0.5 u 

0.5 ,‘U --- _- 
0.5 u 
0.5 u -. *___ 
0.5 u 

.- 
- ._ 
1 -. 

f - 

05lu I 
I 

o.slu 
0.i u 

-.- __-- 
0.5 u 

0.5 u 0.5 u 
0,s iJ 0.5 u 
0.5 u 0.5 u 0.5 - - -- .-._-. _I 

u 0.5 u 

0.5 u 0.5 u ---. -_ --.-- .~_ __ 
0.5 u 0.5 u 

0.5 u 0.5 u -_- - -__ ~- __ 
0.5 u 0.5 u 
0.5 u 0.6 u ---- .--. 
0.5 u 0.5 u 
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Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 

I 

Orlando, FL 

I 

. - 
Chloromethane I oL.lu.. - 

5u-- 

cis-1,2-Dichloroethene 0.5 u 

(Dibromomethane I 0.5lU 

IDichlorodtfluoromelhane I OSIU 

I 
. . ..-- - - 

- Ethylbenzene 
, 

Jlsop_ropylbenzene 

Melhylene chloride - 
n-Butylbenzene 

n-Propylbenzene __--_. -- ___-- 
p-lsopropylloluene 

set-Butylbenzene _~---.__---.- -.- 
Styrene 

ten-Butylbenzene 
A- _._. _ .._-.-. -.._- .-- 

Telrachloroelhene 

ioluene -- -- 
Irans-1.2-Dichloroethene _ _. _ - 
trans1.3-Dichloroprophe ____-__-- 
Trichloroethene 

Trichlorofluoromethane 

I Vinyl chloride 

Xyiene (total) 

12dTrichlorobenzene 

0.5 u 
OS u I I ---,-- ._ ..--.. -. 

5lu 

0.5 u 5U 

05u 5u -- 
05u SU _ . .._ - . -~ 
05u 5u 

05u 5U 

Oklti 5u .___- 
1.6 260 __.-_ --.- 
05u 45 

0.5 u 5U - _ .-- _. ..--._ ---- 
0.5 u 5U 

0.5 u 4.4 J 

0.5 u 5U 

0.5 u 5U 

0.5 u 5u 

0.5 u 5U 

I 
Hexachlorobutadiene 

Naohthalene 

. 

39Q02210 39PO221 OD 39Q02702 
fiDO80138008 C7DO80 138007 ‘C7DO80138009 -- -- 

5-Apr-97 SApr-97 3-Apr-97 -- 
---K&J oslu 0.5 u - 

t 0.5 u 
I 0.5 u - 

_.- J 0.5 u - ~---. .___. 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u __- .____~___ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u -__-. --- 
0.5 u 0.5 u 0.5 u 
0.5lu I 0.5lu I o.slu 1 _--- ___- 
0.5 u 
nr;ltl I tlr;lll 

0.5 u 
0.5 u 

----izu 

0.5 u 

0.5 u 

” 

0.5 U’ 

0.5 u 

0.5 u 

0.5 u 

0.5 u 
J 

0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u .~-~ 
0.5 u 0.5 -o.sU u 

0.5 u 0.5 u 0.5 u -___.._I_ 
0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 



I TABLE F-8 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 



DePtfJ 
Sample ID Interval 

(feet bis) 

39QOOlOlF 15 to 17 

39QOO102F 20 to 22 

39QOO103F 25 to 27 

39QOO104F 30 to 32 

39QOO105F 36 to 37 

39QOO106F 4oto 41 

39QOO107F 45 to 46 

39000108F 50 to 51 

39QOO109F 60 to 61 

39QOO11OF 70 to 71 

39QOOlllF 60 to 81 

39QOO201 F 15 to 17 

39QOO202F 20 to 22 

39000203F 25 to 27 

39QOO204F 28 to 30 

39QOO204FD 

39QOO30 1 F 20 to 22 

39ClOO302F 25 to 27 

39QOO303F. 30 to 32 

3900040 1 F 20 to 22 

39000402F 25 to 27 

39000403F 30 to 32 
39000404F 35 to 36 

39000405F 4Oto41 

39000406F 45 to 46 

39QOO407F 5oto 51 

39000408F 60 to 61 

39QOO409F 70 to 71 

39QOO4lOF 80 to 81 

39000410FD 

39000501 F 15 to 17 

39000502F 20 to 22 

39QOO503F 25 to 27 

i9000504F 30 to 32 

See notes at end of table. 

Table i-1 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Ehse Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center - 

Orlando, Florida 

Analyte Concentration (M/f) 

1,1-D& Trans 1 ,Z-DCE cis 1,2-DCE TCE I PCE 

<2 c2 C2 <2 3s 

<2 <2 c2 <2 99 

<2 <2 <2 <2 101 
<2 c2 <2 c2 < 2! 

<2 <2 <2 <2 <2 

<2 <2 <2 <2 <2 

<2 <2 <2 <2 c2 

<2 <2 <2 <2 <2 

<2 <2 c2 e2 <2 

<2 <2 <2 <2 <2 

c2 <2 <2 <2 <2 

<2 <2 <2 <2 44 

<2 <2 <2 <2 26 

<2 <2 <2 <2 90 

c2 <2 c2 <2 12 

<2 <2 c2 <2 6.,0 

<2 <2 <2 <2 2.0 

<2 <2 <2 <2 <2 

<2 <2 <2 0; 2 <2 

<2 c2 *. 2 . . 2 23 

<2 <2 . . 2 . . 2 119 
__- --, 

<2 <2 ,. 2 20 -6-5‘ -’ 
------ -’ .: 2 <2 .-.. .2 -. 2 _ _._ _. ._ _. 

<2 

<2 .< 2 .2 .: 2 c2 

<2 <2 -2 *. 2 (2 

<2 c2 *2 .: 2 <2 

<2 d2 .I 2 <2 c2 

<2 <2 .’ 2 < 2 <2 

<2 <2 < 2 c2 c2 

<2 <2 .: 2 <2 <2 

c2 <2 .I 2 c2 11 

<2 <2 <2 -=2 4.6 

c2 <2 <2 <2 2.1) 

<2 <2 <2 <2 7.0 

NTC-ESSR.S39 

PMw.w.99 I-1 
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Table I-1 (Continued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Depth 
Sample ID Interval 

(feet bls) 

39000601 F 16 to 18 

39Qoo602F 20 to 22 

39QOO602FD 

39Q00701 F 15 to 16 

39QoO702F 20 to 21 

39QOO703F 25 to 26 

39QOO704F 29 to 30 

39Qoo706F 35 to 36 

39000706F 40 to 41 

39000801 F 15 to 16 

39QOO802F 20 to 21 

39000803F 25 to 26 

39QOO804F 29 to 30 

39000805F 35 to 36 

3900090 1 F 15 to 16 

39000902F 20 to 21 

39000903F 25 to 26 

39000904F 29 to 30 

39000905F 35 to 36 

39QOlOOl F 15 to 16 

39001 OOZF 20 to 21 

39QOloO3F 25 to 27 

39001004F 29 to 30 

39001005F 35 to 36 

39QOllolF 15 to 16 

39OO1102F 20 to 22 

39001103F 25 to 27 

39001 lO4F 30 to 32 

39001105F 35 to 37 

39Q01201F 15 to 16 

39Qo1202F 20 to 21 

39QO1203F 25 to 26 

39QOl204F 29 to 30 

39001205F 35 to 36 

See ‘notes at end of table. 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Analyte Concentration h/f) 

1 ,l-PCE Trans 1,2-DCE cis 1,BDCE TCE 

c2 <2 c2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

c2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 c2 <2 

<2 c2 42 <2 

<2 <2 <2 c2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 . <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 c2 42 <2 

<2 42 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 c2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 c2 <2 <2 

<2 <2 <2 c2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

c2 <2 c2 c2 

<2 <2 <2 <2 

<2 c2 <2 <2 

- 

I PCE 

2.0 

5.0 

5.0 

<2 

c2 

<2 

<2 

<2 

c2 

<2 

<2 

c2 

<2 

<2 

<2 

c2 

5.2 

.: 2 

.’ 2 

.I 2 

*. 2 

3.3 

3.5 

.: 2 

.2 

. . 2 

-i2 

< 2 

c 2 

<2 

25 

66 

116 

<2 

NTC-ESSR.S39 

PMW.04.99 



Table I-1 (Continued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Depth 
Sample ID Interval 

(feet bls) 

39QO1301 F 15 to 16 

39QO1302F 20 to 21 

39001303F 25 to 26 

39QO1304F 28 to 29 

39Qo1305F 35 to 36 

39Q014OlF 15to 16 

39QO1402F 20 to 21 

39CtO1403F 25 to 26 

39QO1404F 28 to 29 

39QO1405F 35 to 36 

39Qo1405FD 

390015OlF 15 to 16 

39QO1502F 20 to 21 

39001503F 25 to 26 

39001504F 29 to 30 

39001505F 35 to 36 

390016OlF 15 to 16 

39001602F 20 to 21 

39001603i 25 to 26 

3900 1604F 29 to 30 

39001605F 35 to 36 

390017OlF 15 to 16 

39001702F 20 to 21 

39001703F 25 to 26 

39001704F 28 to 29 

39001705F 35 to 36 

39001801 15 to 16 

39001802F 20 to 21 

39001603F 25 to 26 

39QOl9OlF 15 to 16 

39001902F 20 to 21 

39Q01903F 25 to 26 

39001903FD 25 to 26 

39001904F 28 to 29 

See notes at end of table. 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Analyte Concentration (M/I) 

l,l-DCE Trans 1.2~DCE cis 1 ,PDCE TCE 

<2 <2 <2 <2 

<2 c2 <2 c2 

<2 c2 c2 2.2 

<2 <2 <2 <2 

<2 <2 <2 c2 

c2 <2 <2 <2 

12 <2 c2 <2 

<2 <2 <2 <2 

<2 c2 c2 <2 

<2 <2 <2 c2 

<2 <2 <2 <2 

<2 <2 <2 <2 

c2 <2 <2 c2 

<2 <2 <2 <2 

c2 -=2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 c2 

c2 <2 <2 <2 

<2 <2 <2 <2 

c2 <2 <2 2.2 

<2 <2 c2 <2 

<2 c2 (2 <2 

< 2 c2 <2 c2 

<2 c2 <2 c2 

*. 2 <2 <2 <2 

.I 2 <2 <2 c2 

c2 <2 <2 <2 

c2 c2 c2 <2 

<2 <2 <2 c2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 c2 <2 c2 

<2 <2 <2 <2 

<2 <2 <2 <2 

- 

I PCE 

5..1 

21 

107 

57 

<2 

25 

12 

57 

234 

7.:B 

7.1 

16 

62 

78 

16 

c2 

<2 

4.0 

76 

146 

18 

.:2 

2.1 

2.8: 

2.1 

a: 2 

<2 

<2 

40 

8.8 

<2 

37 

31 

183 

NTGESSRS39 

PMw.04.99 1-3 



Table I-1 (Continued) 
Groundwater Screening Results 

(Onsite Field laboratory) 

Sample ID 

‘Q01905F 

QO1906F 

‘Q0200 1 F 

~Ct02002F 

lQ02002FD 

~OXOO3F 

Qo2003FD 

QO2004F 

002005F 

QO2006F 

002006FD 

Q02101F 

002102F 

Q02201 F 

002202F 

002203F 

ClO2204F 

002205F 

cm2206F 

C02207F 

002208F 

QO2209F 

Ooz’lOF 

00221oFD 

002211F 

,OO2211 FD 

lOO230 1 F 

lO02302F 

‘rn2303f 

302401 F 

L’O2402F 

002403F 

002501 F 

002502F 

Depth 
Interval 

(feet bls) 

35 to 36 

40 to 41 

15 to 16 

20 to 21 

25 to 26 

28 to 29 

35 to 36 

40 to 41 

15 to 16 

20 to 21 

15 to 16 

2oto 21 

25 to 26 

28 to 29 

35 to 36 

40 to 41 

45 to 46 

50 to 51 

6Oto61 

70 to 71 

a0 t0 al 

15 to 16 

20 to 21 

25 to 26 

15 to 16 

20 to 21 

24 to 25 

15 to 16 

20 to 21 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Analyts Concentration (M/f) 

l,l-DCE Trans 1 ,PDCE cis 1,2-DCE TCE I PCE 

<2 <2 <2 <2 6.2 

<2 c2 c2 <2 <2 

<2 <2 <2 <2 <2 

c2 <2 c2 <2 <2 

<2 <2 c2 <2 <2 

<2 <2 c2 c2 71 

<2 <2 <2 <2 68 

<2 <2 <2 c2 114 

c2 <2 <2 c2 22 

<2 <2 <2 <2 228 

c2 <2 <2 2.2 243 

<2 <2 <2 <2 c2 

<2 <2 <2 <2 <2 

<2 <2 <2 <2 <2 

<2 <2 <2 <2 <2 

<2 <2 <2 <2 11 

<2 <2 <2 c2 183 

<2 <2 <2 <2 22 

<2 <2 <2 <2 26 

-=2 <2 <2 c2 26 

<2 c2 <2 <2 46 

<2 <2 <2 <2 8.9 

c2 <2 <2 <2 <2 

<2 <2 <2 <2 <2 

<2 <2 a: 2 <2 <2 

<2 <2 <2 <2 <2 

<2 <2 <2 c2 <2 

c2 c2 <2 <2 <2 

<2 <2 <2 <2 -=2 

<2 c2 <2 <2 <2 

<2 <2 <2 <2 <2 

<2 <2 <2 <2 <2 

c2 <2 <2 <2 c2 

<2 <2 c2 <2 <2 

e notes at end of table. 

NTC-ESSRS39 

PMw.04.99 l-4 



Table I-1 (Continued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Sample ID 

39002503F 

39002504F 

39Q02505F 

39QO2506F 

39002601 F 

39Q02602F 

39QO2701 F 

39002702F 

39Qo2801 F 

39Q02802F 

39QO2603F 

39QO2803FD 

39QO29OlF 

39Q02902F 

39QO2903F 

39Q02904F 

39002905F 

39QO2906F 

39QO3001 F 

39003002F 

39Q03003F 

39003004F 

39003005F 

39QO3005FD 

Depth 
Interval 

(feet bls) 

25 to 26 

28 to 29 

35 to 36 

40 to 41 

15 to 16 

20 to 21 

15 to 16 

2oto 21 

15 to 16 

20 to 21 

25 to 26 

15 to 16 

20 to 21 

25 to 26 

28 to 29 

35 to 36. 

4oto 41 

15 to 16 

20 to 21 

25 to 26 

30to 31 

35 to 36 

Sase Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, florida 

Analyte Concentration @g/1) 

1 ,l-DCE Trans 1,2-DCE cis 1.2~DCE TCE 

<2 <2 <2 <2 

<2 c2 -=2 <2 

<2 <2 <2 <2 

<2 <2 i2 c2 

<2 c2 <2 <2 

<2 <2 <2 <2 

C2 <2 c2 <2 

<2 <2 <2 <2 

<2 <2 <2 c2 

<2 <2 c2 <2 

<2 <2 <2 <2 

c2 <2 c2 c2 

<2 <2 <2 c2 

<2 <2 <2 <2 

.: 2 <2 <2 c2 

.: 2 .: 2 <2 <2 

c 2 ‘. 2 <2 <2 

G2 2 c2 <2 

.2 .2 <2 2.2 

.. 2 .2 <2 <2 

.2 .2 <2 <2 

.2 .2 <2 <2 

.2 -2 <2 <2 

” 2 .2 <2 <2 

- 

PCE 

<2 

<2 

<2 

<2 

<2 

<2 

c2 

4.2 

c2 

<2 

<2 

<2 

c2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

rJotes. ID = identifier. 
bls = below land surface 
m/t = micrograms oer ltter 
DCE = dichloroethene 
TCE = trichloroethene 
PCE = perchloroethylene 
< = less than. 
-- = not detected 

NTC-ESSR.S39 

PMwo4.99 
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TABLE D-l 

% 
2 
ti 

VALIDATED DATA 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

PAGE 1 OF 5 

cl 
G 

,r-vlw,,“r”pr”~ar,e 
YButanone 

2-Hexanone 
t 4, -&lethyl-2-Pentanone 
IAcetone 
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&.W..r&.l.l^--^.t.-- 

1lJ 1U 1u 1 I 10 UJ IdUA I -- IO UR 
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TABLE D-l 

VALIDATED DATA 

PAGE 2 OF 5 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

, -..- -.--... -..- ---- I . - 
1 

- 

1 7-Trirhlnmathana 
I .- I” 

., .,- . . . . . . ..“.““.......” 
I 
I 

’ II I - I 
I 

NA . ., . I 
I 

1 I, I” I 
I 

4 ,I I” I 
I 

NA 
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1u 
I 

1u 
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1u 

NA 
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I I 

1U 
I 

1U 
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1U 1u 1u 
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I ;; 
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NA I 1u l 
I I” I” 

1 II I NA I I 
I 

1 II 1 II I 

‘U I 
1U I 1 II I 1 II I- 

NA 1 II 
-,_ - .-...-.- r.-r”,,” 

P-Butanone 
\ 

2-Hexanone 
? 4-Methyl-2-Pentanone 
P Acetone 

Ran7.anrJ 

I .v . - 
I ..s 

I I 
t . - .V 

I I 
I& 1 

_. . I .” 1U NA I I I 
I 

1u 1U I II I 1 II I 

> 
4 II 

NA I II-IIJR t IflllR 1 NA IOLJR l Il-tllR I 
.- 1 1” 

.” .- -.. .1-.. ._ _.. .- -., 10 UR 
1ou NA 1ou I 

10 UR 

I 
,#-I,, I” v I NA . . . . I 

I 
lt-tll .” .Y I 

t 
,n t I I”” 

I 

1ou 
I rou 

NA I I 
1ou 

1ou inil 
IOU :i 

I .- - NA IOU inti I .- - 
10 UR IOUR l 

1ou 
NA ,n,,o 1 

I I 1ou ,ou *“.- 
NA I IrtllR I ,n,,n I 

’ II 

10 UR 
MA 

10 UFi 
4 I, 

,OlJR .i., 
1 II 1 I, I II 

--. ._“. .” 

Bromodichloromethane 
Bromoform 

I- 
Bromomethane 
Carbon Disulflde 
Carbon Tetrachloride 
Chloroberwnne 
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TABLE D-l 

P 
a 
3 

VALIDATED DATA 

2 
NAVAL TRAINING CENTER 

ORLANDO, FLORIDA 

tWELL DFSIGNATI~N 

PAGE 4 OF 5 

CJ 
in 

.,., 

1 ,1.2,2-Tetrachloroethane 
1,l .P-Trichloroethane 
1,l -Dichloroethane 
1, I-Dichloroethene 
1 ,P-Dichloroethane 
1 ,P-Dichloropropane 

2-Butanone 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Rrnmnmnthrnq 

Je -.--... 
3on Tetrachloride 

‘arm 
Chlnmmc?thana -...-.-..._...-..” 

Cis-1,2-Dichloroethene _ _ . - _ 

Cis-1,3-O -ichloropropene 
Dibron lochloromethane 
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Toluene 
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1u 
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1U 

NA 
5u 

1U 3.3 u 
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NA 
5u 

1u 3.3 u 3.3 u IU 
NA 

5U 
1 UJ 3.3 UJ 

1U 
3.3 UJ 

NA 
1 UJ 5 UJ 

NA 
I 

1u 3.3 u 
1 II 

3.3 u 
Ml 

1U 
LIA 

1.2J 1 a. f3rnII A,... 

A- 

Trans-1,2-Dichloroethene 
Trawl ,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 
Xylenes, Total 

I .- I I.- 
I 

I IYfi 
I 

I IU 

1U 
a.3 u 

NA I 
I Q..J ” 

I 
1lJ 5cI 

I . . . , hl* ..rT 1U 3.3 u 
1U 

3.3 u 
NA 

1u 
NA 

5u a .I I IU 3.3 u 
lU 

I 3.3 u 
NA 

1U 
NA 

5u 
1u I 3.3 u 

1u 
3.3 u 

NA 
1U 

NA 
5u 

1 ” ” 3.3 u I 
I 

4 CI, I 3.3 u . . . 1u 
1.D” I NH 

5u 
I NA I 1.5 u 1ou 

1u 
12u 

NA 
1.5lJ 

hlA 
5u 

‘U 3.3 u 3.3 u 
I 

1U 
I, I NH NA L 

5u 
1u 

! 
04 

!U NA 1.1 %! A 6.7 
i i 6 I 9611 I m-0 II I A .* I _. . I._ 

1U I NA NA ;u” 
V.” ” Ai) ” 1U 1.4&l 
3.3 u 3.3 u 1U 5U 

1u NA NA 1U 3.3 u 
1.6 

3.3 u 
NA 

1u 
NA 

5u 
1U 1.1 J 

1u 
1.1 J 

NA 
1u 

NA 
5u 

1U 3.3 u 3.3 u IU 5u 
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Appendix F 
Table F-6 Summary of Groundwater Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

I 

Sample ID 

Lab Id c-i _ 
Sampling Date . . . . ---._ __ 

Volatile Organics, ufjll 

1 .l ,l -Trichloroelhane 

t -- -.‘----.------- -“-- -------~ 1,1.2,2-Tetrachloroelhane I 

39GOOlOl 39G00201 
MA627002 MA627003 

2-Apr-96 2-Apr-96 

-. _- 
1u .~ 

I iu 

t 1 ,1.2-Trichloroethane 1 ,1.2-Trichloroethane llj- _ - - ..__... -.. ._ - - - -..---...- .._ - ,. 
1, I-Dichloroelhane 1, I-Dichloroelhane 1u 
1,i -Dichloroethene 1,i -Dichloroethene 1u - -. . - ._ - - -. . - ._ - -_ -_ 
1,2-Dibromo-3-chloropropane 1,2-Dibromo-3-chloropropane 1u --- --- __- .__ 
1,2-Dibromoelhane 1,2-Dibromoelhane 1u 

I1.2-Dichlorobenzene 1.2-Dichlorobenzene 1 11 

t------ 1.2 Dlchloroelhane 
--t-.--. i 11; 

1,4-Dichlorobenrene -___ 

- 
1u 

tU 

1u 

5 UR 
2-Hexanone 

4-Methyl-2-penlanone .- 
Acefone 

Benzene --I___-__ . 
Bromochloromethark 

Bromodichloromethane ----. -. 
Eromoform 

Bromomelhane -----__ .~- 
Carbon disulfide 

Carbon tetrachloride ----- --- _ _. .~ _ _ 
Chlorobenzene 

&hioroethane 

-___-_ . ..- . . 
Chloromethane 1 \I 

Naval Training Center. Orlando 
Orlando, FL 

I I I 

1U NA NA 1u 1u IU IU 
1U NA 

.P _-. NA 
NA IU IU IU 1u 

1u 
NA 

NA NA IU 1u 1u 
1u NA NA 

.----- IU - NA 
1u 1u IU 1lJ NA 

* II LIA .*a a *a I II A #I _ . . 

iu’ 

Irn NH 1U .--- -_ -- -.- .__ ~___ ___ 1u 
NA NA 

~-_ NA 
1U ;;; ru” 1U NA 

1u NA NA IU 1u 1u 1U 
1u 

NA 
NA NA 1u --- IU 1u 1u 

1u 
NA ; 

NA NA IU 

i u 

1U 

NA --- .-.-- -_- -- _I __-- ._._ -___ __ IU 1u 

NA ‘, 
NA 1u 

-- 
--- _ 1u 1u 1u 

1u 
NA : 

NA NA 1u IU 1u IU 
tlJ NA NA 1u --- --. 1 u- 

N A : 
IU 

5UR NA 
lti- NA 

NA 5 UR -.- - -_- 5 UR 5 UR -- r *a .___ ___ 5 UR NA ’ 
NA NA 5u ------3iT- 

SU NA 
5U 5lJ NA - 

NA 5u 5u __- -_ .-.. _- ~____ 
3k NA 

5U 5U -. .____.. NA 

NA 2R 5 UR 5 UR 2R - NA 
1u NA NA 1u 1u IU IU 
1u 

NA 
NA NA 1U ___.- 1u IU IU 

1u 
NA- 

NA NA 1u IU IU IU 
1 II a NA. MR. 

-- NA 
. . 4 .If I 1111 I III1 I ,111 I-----z7I---1 

1 
- 

. . . ..- 

1u NA NA 

;; . - 1” 

1lJ IU ;; 
2 NA NA ---- 1 1 

---.- 2 
3 0.3 J 

-. 
NA 

1u NA NA 1u IU IU 
1u 

--._ NA 1U -- .- 15 --.~ NA 
lUl -1uj 1lJ I 

t 
- 

I 

IV 1u 1U .~ -_- _ NA 
IU 1U 

-------mm 
1u NA 

03J IU IU NA .-- 1u .._______._ 1u --- -.-. 
1U -~- NA 

I 
1u 1u 1lJ NA _ -. -. -..--_ 
‘U 

_ ___._ 
1u 

---_ .___ 
ju NA 

U 1u 1 II MA 

Pageld 
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Sample ID : 39GOO10' 

--1 . . 

Xylene (total) 

Semivolalile Organics, uglL .~ .- 
1,2,4-Trichlorobenzene 

2,2’-oxybis(l-Chloropropane) - - . . . . -. 
2,4,5Trichloroph&oI 

2,4,6-Trichlorophenol 

12.4Dichloroohenoi 

k!:4-Dimethvkhenol -t- --du 

_ ..__ -.-A- _ ..__ -.-A- 

2-Chlorophenol 2-Chlorophenol IO u IO u 

2-Methylnaphthalene 2-Methylnaphthalene 70 ii 70 ii ---_..--_..--. - - ---_..--_..--. - - 
2-Methylphenol 2-Methylphenol IO u IO u 

2-Nitroaniline 2-Nitroaniline 25 u 25 u ---.I_ ---.I_ -. -.---. --- - -. -.---. --- - 
2-Nitrophenol 2-Nitrophenol IO u IO u 

$3’.Dichlorobenzidine $3’.Dichlorobenzidine IO lj IO lj 

3-Nitroaniline -- 3-Nitroaniline -- 25 u 25 u 

4,6-Dinitro-2-methylphenol 4,6-Dinitro-2-methylphenol 25 u 25 u __._______- - . ---. __._______- - . ---. _ _ 
4-Bromophenyl-phenylether 4-Bromophenyl-phenylether IO u IO u 

4-Chloro-3-methylphenol 4-Chloro-3-methylphenol 10 u 10 u ._~ __._ ___- .._.. ---- ----- ._~ __._ ___- .._.. ---- ----- -- -- -- -- 
4-Chloroaniline 4-Chloroaniline 10 u 10 u 

-. 
I 

I 
.-- 
I 

I 

i- 

4-Chlorophenyl-phenylether 

~~ 

Appendix F 
T;1!&? F 6 Sutnrnary of Groundwater Analytical Results 

St~ly Arc;1 39 - Targel Analyte List and Target Cornpound List Analyses 

biaval Tramng Center, Orlando 

Orlando.FL 
I I 

39600201 
MA627003 

2-Apr.96 

I'U _ ..- 
IU 

-.-1 i!-! 
'P 
'P __- ._ . _ 
1 jlJ 

-i 

IO u 

IO u _- _. 
25 U 

25 Yj- 

IO u 

IO u .- .._.. .- 
10 u 

10 u ._~-_- 
10 u 

25 U -- 
25 u 

IO u 

39600202 
ABBOWB 
29.Aug.96 

NA 

NA .- _. __- -.- 
NA 

NA 

396002020 39G00301 

ABBOti 
__.-.-_-- 
MA640003 

29-Aug-66 
_ -... .- 
3-Apr-96 

NA a 
NA 1u 

NA IU 

NA 1u ..~~~ ___ - -- --- 
NA 1U 

NA 1u ___ ~- .--._-- 
NA 1u 

. . 

-.. 
-~. 

- 



Appendix F 
T,tlrk F~6 Slrrrlrnnry of Grourldwater Analylical Results 

Study Area 39 - Target Analyle Lisl and Target Compound List Analyses 

tJaval Trarntng Center. Orlando 

I 
Sample ID, 39GOOl01 

Lab ID : MA6?700? 

_ Sampling Date 1 2-Apr.96 

Acenaphthytene 10 u - ~---- - 
Anthracene 10 u 

Beruo(a)anth&ene 10 u - ._- 
Beruo(a)pyrene 10 u 

Benzo(b)Auoranthene 10 u 

Benzo(g.h.i)perylene 10 u 

Benzo(k)&ranth&e 10 u 

bis(%hloroethoxy)methane 
-- ._ 

10 u 

.---- ..‘.- 

bis(2-Chloroethyt)ether 10 u 

bis(Z-Ethylhexyl)phthalate -76 U- 

Butytbenzylphthalate 10 u 

Carbarole 

Chrysene --.- 
I----- 

-_.- ____ 
10 u 

10 u -._. _ _ ._ 
Di-n-bulylphthalate 10 u 

di-n-octylphthalate .___ 
Dibenz(a,h)anthracene 

Dibenzofuran iv-!0 Y. 
Diethylphthatate i 10 u __-.-.--. -. I 
Dimethytphthalate 

Ftuoranthene -.----.-- .-. 
Ftuorene 

Hexachlorobenzene 

Hexachlorobutadiene Hexachlorobutadiene 10 u 10 u 

Hexachtorocyclopentadiene Hexachtorocyclopentadiene 1ou 1ou _--__ _..__ -. ..~..~ _ ---__- .._.. -. -. ~..~ _ 
Hexachtoroethane Hexachtoroethane ta u ta u 

tndeno(l,2.3-cd)pyrene tndeno(l,2.3-cd)pyrene io U io U 
tsophorone tsophorone 10 u 10 u 

N-Nitroso-di-n-propytamine N-Nitroso-di-n-propytamine 10 u 10 u -.-__-_-._--._-.-__ -.-.--_-._--._-.-__ --.-..- . --.-..- . 
N-Nitrosodiphenylamine (1) N-Nitrosodiphenylamine (1) 10 u 10 u 

Naphthalene 10 tJ -- .~... 
IGGbenzene 

.--_ I.-.. ;& 

I 
Penlachlorophenol 

Phenanthrene 

Phenol I lolu- 

-7 

tofu --.---I.- 
1o’u 

10 u - -- 

1 

-- 
10 u 

10 u ----. 
10 u 

10 U ----- _-_. 
10 u 

10 U -- --- 
10 u 

10 u __- 
10 u 

10 u -- .- _-_. 
10 u 

10 u -.-._ _ 

-i 

10 u 

10 u 

10 u 

ld u - 
10 u . _. 
10 u - 
10 ii- .- . 
10 u 

- 

10 u _- . . 
10 u 

10 u 

10 u 

?O G- - _- . . 
10 u 

25 u -.-- -- ._. 
10 u 

10 u 

.., . 
NA -. - -.- 
NA 
NA 10 u ’ 1ot.t 1ou I 

I 
..I 1 .- 

1olu I IC 

. ., . --l-----~-~-r 
NA 10 u -_ .-.- - ____ I I 
NA 10 u i&Ii 1 
NA 10 u 1olu I 1olu I 

10 u 
10 u . . . 1 . ., , 

I I .- - .- - 

25 u NAt . . . . NA ] 25 U 25 u !?Slll I -- - ------ .-~ __II~- 25 u --- NA 10 u NA -_- _- _ ------- --.- .___- -- _____ __ 
, NA . . . . 1 16 ii I I 10 u I- I 1ou 10 u NA 

10 u NA 1 NAI 1 lO]U I lO]U 1 1olu 10 u NA 

Psgs3d6 
38 XLS. Cl 
Y3om9 



I Sample ID ___ __--.-.-~~ -. 
Lab Id 

Sampling Date __ -_-.--.-.. 
Pyrene 

Pesticides/PC& uglL 

aloha-Chlordane 

I 

_‘. .~__- 
Aroclor-1016 

Aroclor-1221 _--..- .-~. 
Aroclor-1232 

Aroclor-1242 

Aroclor-1246 

Aroclor-1254 _.~._ .-.. I 

05u _.-- .-- 
05 u 

I 05 u 

T 

Appendix F 

Table F-6. Summary of Groundwater Analytical Results 
Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
fklandn FI 

39GOOlOl 
MA627602 

i-Apr-96 

1olu 

01 u - -- 
01 u 

01 u __- ---. 
005 u 

005 uj --- 

! 

005u. 

05 u __-- .-~ 
05 u 

05u 

I-- 05 u 

Aroclor-1260 I 

beta-BHC 0 oslu 

delta-BHC 005 u --__ _-__-. - 
Dieldrin / 01 u -.- ..-. - - 4 
Endosulfan I 005 u ____.._ --. 
Endosulfan II 01 \J ---.-- - -- 
Endosulfan sulfate 01 u _-..-_--._ -- 
Endrin 01 u __ _____ ..- -.~.~ ..~ 
Endrin aldehyde 0; u 

Endrin ketone 0.i u- ____ - ̂ .._.. ~. 
gamma-BHC (Lindane) 005 u 

gamma-Chlordane 005 u- ____. _...-- -_. -... .- 
Heptachlor 005 u -- .-- 
Heotachior eDoxide 005 u 
-II _ ._~.-- -~ - 

Methoxychlor t 0.5 u.i 
Toxaphene 5u -.. _.-- _ __ 
Herbicides, ug/L 

2,4,5-T NA _.- - 
2,4,5-TP (Silvex) NA 

2,4-D NA 

39GOO201 39G00201 D 
MA627003 MA627004 

S.i U- 

.-.I 0.1 u 

0 05.u . .._.. 
01 u 

005 u 
01 u 
01 iJ 

005 u 
01 u 

005 u 
0.1 u 
01 u 

OlU ’ 

’ I 

oi u 

dl u ___ 
01 + 

01 u -. - 
u 01 u 

005 u 005 u 

005 u 005 u 

005 ii 005 tin --. 
0.05 u 005 u 

05 UJ 0.5 UJ 

5u 5u --.. 

NA NA ____ -~_~ _.. -~--_-_ -_ 
NA NA 

NA NA 

39G00202 39GOO202D 39GOo301 39GOO301 D 39GOO401 39GW501 39GDO6Dl __._ ----. ..------ ---- 
IBBOWB ABBOVV7 MA640003 MA640004 -zA640005 MA640002 MA801001 

ii-Aug-96 29-Aug-96 3-Apr-96 3-Apr-96 3-Apr-96 3-Apr-96 23Apr-96 -- .._ - 
NAI --NAI lO]U 1oltJ lOlLI rolu NAI 

I I I I I I I 

NA NA NA NA NA - NA 0.5 u .---_---.-. ___- -~____- .-. 
NA NA NA NA NA NA 0.5 u 

NA NA NA NA NA NA 2.5 U 

Can. ‘ ) 
> 



Appendix F 
Table F-6. Summary of Groundwater Analytical Results 

Study Area 39 - Targef Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando ,- 

.-.--. 
2.4-08 

2,QOP (Dichlotoprop) _ 
Dalapon 

Dicamba 

: . ._ 
2.4.6-Trinitrotol;ene - 
2-Amino-4,6-Dmltrotoluene 

%Nitroiol~ene 

3-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene ---- --.- 
4-Nitrotoluene 

I HMX 

RDX 

s, ugiL 
I 

1 1750 J 
xiGGny 

I -----.-- ~-- 

160 
Arsenic 

i 
13u i5’~~m.. . 

- _.._: --. -__ 
eryllwm i 

205 u 
02 u -.c--_. 

ICadmium 1 8 UJ -.--- - _ 
:ium joSO 

-..__ 
Calc ---~-_- -... - . 
Chromium ----_ ..- 
Cobalt 

39G00201 
MA627063 

2-Api- 

tiA 

---t- NA 

NA ..-__ -- 
NA 

! NA -~_-__ .-- 
NA 

NA .- - 

39GOO201 C 

0 04iu -._-_ .- 
004 u 

008 u 

i 

009 u 

004 u - . 
009 II 

0 09’u 

0 OS’Li 

005-u 
I 

1550/J 
1 tlu 
3910 

30 sfu 

0 2;tJ 
1 BlUJ 

132OCQl 
i2ti 

222 e - 
2 UJ 

.t. 

39G00202 39G00202D 39Goo301 39GOO301D 39GOO401 39GOOSOl 39Goo601 
ABBOWt3 ABBOW7 MA640003 -- -.- 
29-Aug-96 

Orlando, FL 

NAI NA 
L 

NA NA 

5lU . ., 

--L-- NAI I NA 0.5lu 
b IAi i NAI I-“--j i NA 0.5lU 

I 
1 NA) 1 NAI 

-1 1 
I 

_____ I.. I~- I 
NAI 1 

I I 
NAI 1 

I I 
NAI 1 I 

I I I 
NA NA 

---_ .~ 
0.04 u 0.04 u 0.04 u 0.04 u NA 

NA NA 0.04 u 0.04 u 0.04 u 0.04 u 
NA NA 

VP- NA 
0.07 0.04 u 0.04 u 0.04 u NA 

NA NA 0.04 u 0.04 u 0.04 .._ . _--- -- ~_ u 0.04 u 
NA 

NA 
NA 0.08 U 0.00 u 0.08 u 0.08 u NA 

NA NA 0.09 u 0.09 ._.. u 0.09 ._ - “.._._ u 0.09 u ..- - NA 
NA NA 0.04 u 0.04 u 0.04 u 0.04 u NA 
NA NA 0.09 u 0.09 u 0.09 9u 

N/i 

. . _ 
‘,ii.bs 

t-1 
NA 

-- -- 
0.09 u --s____ 

NA 
u 0.09 - 

NA Gi 
u 0.09 u NA 

0.09 u 0.09 u 0.09 NA u 0.09 u NA . . - 0.05 _ .._ u - - .-- ___ __ NA ..- ..-__. 
0.05 u 0.05 - u 0.05 u NA 

NAt 1 NAi 

’ -- - 
NA NA 1.2 UJ i-? UJ 1.2~~~~~~ ---. .-- --. 

NA 
-., ads NA 

NA 2170 B 2170 ti- __ - 
l.gUJ 

1190 --- - B --- 2040 B --- - 
NA NA 1.4 u T.< u 

NA -- ..-._ 
2.2 u ---. 2.5 U - - NA 

NA NA UJ- I-.---.- 0.1 ---__ _ 0.1 
u 

_I__ 
0.17 J 0.1 UJ 

-- _-- 
NA 

Page 5 of 5 
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Appendix F 
Table F-6 Summary of Groundwater Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center,‘Orlando 

_ . 

Nickel 
Potassium 
S&en/urn . 
Sitver 
Sodium 

Sample ID 39GOOlOl 
Lab ID bk327002 . 

Sampling Date i 2-Apr.96 

I 77 u 

1 
998 I3 
13u 

t 22 UJ 
: 1040 J 

Thallium 
Vanadium lint. .~.._ 
- _ _ _ - . _ 
Radiological, pCi/L 
Gross Alpha -..- _.... . .._.- -- .- 
Gross Alpha. Uncertainty _.--_ -.. - .- _ 
Gross Beta 
Gross Bela, Uncertainty ..- ._._. -- .-. 

Lead-210, Uncertainty ______ .__ ..-..-.--.- 
Polonium-21 0 
Polonium-210. Uncertainty 
---7-------- 
Potaswm-40 ____..__ _ ..-- ..-.. ---. -- 
Potassium-40, Uncertarnty ---._--.-..- 
Radium-226 __.---- - . . .-.-- :-~ -. 
Radium-226, Uncertamty ___-_--.-. ..--.. ---. - 
Thorium-228 -“--.----~.. .-.-.-- :‘--. -- 
Thonum-228, Uncertamty 
----T------ 
Thorium-230 --..---. _ _ _ . __-- .- 
Thorwm-230. Uncertainty 
l.CiGium-234 -. 

_ 

..-- 
UZaXK234,~Un~ertaint-y .---._- ---... 
Uranium-238 __~ __- ._. 
Uranium-238, Uncertainty _--...- --- .; -.- 
General Chemistry, mglL -__---.- .~. .- -~-. 
Total Petroleum Hydrocarbons _-_-_ --_.-- -. .-- .- 
Total Susoended Solids 

Pope 6 
__ - 1 

I 

i 

I 

086 u 
50 
4u 

6 57 
NA 

i 53 
NA 
NA 

NA 
NA 
NA 

NA . 
NA 
NA .._ 
NA 
NA 

NA 
ii/i 

NA 
NA _. _ 
NA 
NA 
NA 

065 u 
4u 

39G00201 
MA627003 
2-Apr-96 

125’B 
2470 B 

I 13u 
I 

22 UJ 
I 5960 J 

086 UJ 
1 

1916 
855 J 

33 3 
NA 

406 
NA 
NA 
NA 

NA . 
NA 
NA _.- 
NA _.- 
NA ..- 
NA __. 
NA .- 
NA 
NA . .- 
NA 
NA 
NA 
tii4 

NAI 

005:u ./ 
4,U 

3 
I 

i 

i 

l9GOO2010 
MA627004 
2-Apr-96 

12.2 is 
2000 ii 

13u 
22 UJ 

6026 J 
086 UJ 

16U 
881 j 

%I5 .- 
iJk ^’ -.._ . 

39 3 
NA 
NA .._ - 
NA . _ 
NA -. _. -.. 
NA -. -_. - 
NA 
NA - - __- -- 
NA 
NA -.- _. - .- 
NA --.-- -^. 
NA _.- .- 
NA _. -- - 
NA - _- - 
NA _._ --~ 
NA 

NA 
NA -’ .~. 

605 ti- -- 

C 

I 

._ _ 

. ..- 

- _ 

_ 

_ 

Orl Ido, FL 

39G00202 -~ ---- 
ABBOW8 
2%Aug-96 . 

NA . 
NA 
NA 
NA 
NA 
NA 
r&i 
NA 

39(3002020 _--- 
ABBOW7 
29-Aug-96 

NA 
NA _.- ._... 
NA ..- - 
NA _.- 
NA 
NA ..- -- 
NA _ -..- 
NA 

7i7 _ _ _ - 
111 __. _-- .^- 
10.5 
1.32 

-0.01 -_- 
0.35 
0.16 -._._-.. 
0.04 --.- - 

-20.5 
10.5 
0.27 -- __ _-.. 
0.05 -. _ -..-- 
1.33 ..---- .- 
0.16 
0.62 --- -~ 
0.08 -----...- 
0.16 - -.- 
0.03 --_-.._- 
0.11 _- - _. -- 
0.03 

-- -- 
6.27 
1.02 ^-._-- - 
10.4 .._._ -- - 
1.34 
-0.2 -.~--- - 

0.34 
0.18 -.-- 
0.07 

-24.7 -- 
10.4 --- 
0.28 
0.05 
1.31 - --- 
0.16 __.-- 
0.39 

-0.06 -~--_ - 
0.15 
0.03 
0.09 

0.02 - ---- 
.~~ ___ - ---_ .- 

NA NA - .-_- - .-__ 
NA NA - 

.> 

3Apr-96 23Apr-98 

7.7 u NA 
3850 B NA 

1.4 B NA 

NAI I NAI 1 NAI 1 I 

NAI I Nit 1 NAI 1 Ni 



TABLE F-7 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

METHOD 524.2 VOLATILE ORGANICS ANALYSIS ONLY 

(Source: Appendix F from HLA, 1999) 
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V, 

1. 

1. 

i. 
1 2 
1, 

1. 

r: 

it -_ 
1, 
i. 

r; 

i. 

1.. 
i.: 
1,: 

i, -I: 
1,: - 
1.: 

G 

2,: 
2-r 

4-i 

eri 

l;n 

t 

Ch 

CT; 

Sample II 
Lab II 

Sampling Dal1 

olatile Org&cs. ug/L 

1,1.2-Telrachloroethane 
i, i -Trichioroethane 

1.2.2-Tetrachloroeit,atle 

1.2-Trichloroethane 

1 -Drchloroethane 

l-Oichloroethene 

t -0ichloropropene 

echlorobenzene --I_ .-_ .___~ 
2,STrichtoropropane 

i,dirimeihyibenrene 

2-Dlbromo-Schtoropropane _ 
2-Dibromoethane 

Z-Dichlorobenzene 

2-Dichloroethane 

2-Dichtoropropane - - -...--- -. -__ 
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Chlorotoluene 
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Sample I[ 
Lab It 

Sampiing Oalc 

Volatile Organics, ug/L 

1 ,l I 1,2-Tetrachloroethane 

l,l,l-Trichloroethane 

G,2.2-Tetrachloroethane 

i .i ,2-Trichloroethane 

1,l -Dichloroethane - -.. .-. - ._ .._ _. _. . _ 
1 .l -Dichtoroethene 

6 -Dichloropropene 

i .2.3-khlorobenzene 
_ -L. 

1,2.3-Trichloropropane - 

i .i.4-Trimethylbenzene __- 
I ,2-Dibromo-Schloroprooane 

I .2-tkomoeihane .-- -.-- 
I .2-Dichlorobentene 

i .2-khioroethane 

I.2-Dichloropropane - . - 
I .j.S-Trimethvlbenzene 

- I .3-Dichloroberuene 

CChlorotoluene 

3enzene _----_..-- _ 
komobenzene 

Bromochloromethane --.-.__ - _._ -_. -_-...- 
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3romomethane -__ _._ - 
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Zhloroethane __--._ _ 
:hloroform 
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Appendix F 
T;I!IIP F- 7 Surnrmry of Groundwaler Analytical Results 

Slt~dy Alea 39 - Method 524 2 Volatile Organics Analysis Only 

IJava Trarmng Center, Orlando 

Orlando, FL 

I 
1 I I I 

Sample ID 39GollOl 39G01201 39G01301 39G01401 
LablD J9601817~005 ’ C7El50129001 ’ C7E150129002 

Sampling Date 26 Nov.96 ’ 13.May-97 ’ 

t 

13-May -97 

Chldromethane 1u * !!5;!-.. 0 s’u 
l(j i-. 

.- --.- 
cis-1,2-Dichloroethene 0 5’U i- 05u . . . ._. 
cis-1 ,%Dichloropropene 1u I i -- --.- +. 
Dibromochloromethane NA - ._ _. _ ._ _ __. . . 
Dibromomethane 1u I 

d5jt.i -.. ._.--._- ._ 
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-:. :--- --- 
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trams-1,2-Dichloroethene .--.- -- -- ---.- - 
trawl ,3-Dichloropropene 1u ____ ---- 
Trichloroethene 1u 

Trichlorottuoromethane iU 

Vinyl chloride 1u _-_... ------ 
Xylene (total) 3U 

1 ,Z+Trtchlorobenzene 1u ______-- _--- .._. _ . 
Hexachlorobutadiene 1u 

Naphthalene 1u 

-- ----ii.slul--o.51ur- oslu I oslu I 0.5lu 
I 
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Appendix F 
T;~l~lv F-7 Surrmnry of Groundwaler Analytical Results 

Slutty Arca 39 - Method 524 2 Volatile Organics Analysis Only 
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Sample ID 
Lab ID -.-.--..- 

Sari$lri& tiati ____ -.-_--.-. - .- 
Chloromethane 

cis-1,2-Dichloroethene _.. _ _- --. -- -. .__ 
cisl,J-Dichloropropene 

Dibromochloromethane 

Dibromomethane 

Dichlorodilluoromethane -_._ ._ ..-~ 
Elhylbenzene 

isopropylbenzene __-_.. -. . . 
Methylene chloride -. 
n-Butylbenzene 

n-Propylbenzene -- 
p-lsopropyltoluene 

set-Butvlbenzene 

I Styrene 
iert-F&benzene 

t- 

A. _ 

Tetrachloroethene 

Xylene (total) 

1,2,QTrichlorobenzene 

Hexachlorobutadiene 

Naohthalene 

39G01601 
%230i 3400 -. 

21-May-5j 

05 u 

05 u 

05 u ___- - 
05 u 

OS 0 

9 3, 
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Naval Trainir 
OfI 

Center, Orlando 
ldo, FL 
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I 

: 39QCQ203 
CiC286i i 2002 ‘C7c2001 i 

I 39QOO404 I\ 39Q01203 II 39QOl203D ____ 

_._ 

05u 

05 u --__ 
0.5 u 

0.5 u 

0.5 u 

05 u 

0.5 u 

05Li -- 

I 
3960260 1 

C7E19011 lob: 
15May-97 

I 

05 u t 
05 u 

I 

---- __ 
05 u 

I 

I 

i 

-._ 

._._ 

05 u -~~.-- __ 
05 u 

t 
oi u -_. -_- __ _ 
osu 
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I 
--.--__ ___ 
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d5l.J .- _. _ 
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/ 05 u - ~-- .--- 
ostu 
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05 u .- -- -- _-- 
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osu -.-_I __- 
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05 u --__ __ 
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6it.l 

- -.. 
0 65 I-- 

0.5 u -. 

-_ 
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Sample ID 3960250 I 
Lab ID C7E190111002 

Sampling Date 1 S-May-97 

Volatile Organics, uglL 

l,t ,1.2-Telrachloroelhane . . 
1.i .i-jrichioroethane 

1 

_. . 
I, 1 -iIichioroelhend 05 u 

i?-Dichloropropene 
___.. .-._ -- - ____.. 

05 u 

i.2,3-Trichlorobenzene 05 u c.--___ -----___- .-.~ __ _ _~ __. 
I .2,3-Trichloropropane 05 u 

1 

i 
1 

1 

1 

i 

1 

1 

; 
.- 

I .2.4-irimeihylbenzene 05 u .-~- __.~__ __._ 
I ,2-Dibromo-3xhloropropane 05 u . 
!,2-Dibromoethane 05 u 

I .2-Dichlorobenzene 05 u 

i .2-Dichloroethane 05 u . - --.__ ._ _ _ 
I .2-Dlchloropropane (ITlll 

I ,3.5-Tnmethylbenzene 05 u .-__-__-._-. 
I ,3-Dichlorobenzene 05 u _“.. .._- 
I ,3-Dichloropropane 05 u 

- 
-- . _. _ 

I .4-Dichlorobenzene 05u - _..-_ .._.__ 
!.2-Dichloropropane 

L-Chlorotoluene - -.- _..._ ~. _ 
4-Chlorotoluene 

Benzene 

Bromobenzene 05 u 

I I 

-- _--- 
Bromochloromelhane 05 u .-.-----.__- _.- . _. - . 

._-_ -- ._-.. -._. - -... 
Zhlorobenzene 05 u 

Zhloroethane I I- 0.5 u - .._-_.._ .--__-_..~-. - 
Chloroform 02J 

Page 7 0112 

39 XLS. G260 
33wPP 

I 

0.5]u 
\ 0.84 u 
\ 0.84 u 
I 0.84 u 

1 \0.84p 
I I- 

I \0.841U 

I \o&llu 

I lo.84lu 

‘0E.U 
- 

3.5jU I 0.84b 1 0.64lU .j.2hii-...-. , ..-...L _ 

o.sk 0.84 p 

0.84 q 
1 o.esy 

a.1 .a 
I 0.84 1’ 

r I 

- 

u.ospJ \ I 

aiLl\ . 0.5 is 
J\ 0.5 u \ 0.84 u \ 0.84 U 
J \ 

--- 
0.84 U \ 0.84 u 

7 

-_- -- ..-. ~-- .-__ __ ._____ 
0.84 U , 0.84 U 



I 
I Sample IO - ~. 

Lab io 

I -.. Sampiing Date 
Chloromethane 

t&-1.2-Dichloroether 

I cisl ,i-Dichloropropene ~__~ 
Dibromochloromethane 

IMethvlene chloride 

-- 
I p-lsopropyltoluene .~ -.-. .._--- 
see-Butylbenzene 

IStvrene 

trawl ,3-Dichloropropene 

Trichloroethene _ .--_. -.- .-. 
Trichlorotluoromethane 

Vinyl chloride 

Xylene (total) 

1,2.4-Trichlorobenzene 

‘Hexachlorobutadietk. - 

Naphthalene 

Appendix F 
Table F-7 Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

39602501 
C7E190i 11062 

15-May-97 

O&J _.---_ . -- 

I 05 u 

05 u 

05 u 

05 u __ -_,.---~ 
05 u 

05 u -_-__-_, . -.- 
05 u 

05 u _~- ..__ 
05 u 

05 u -_ ~- .~- 
05 u 

bSU __--- .-- 
05 u 

05 u --- -__ 
I 

05 u 
osu. 
05 

OS 

-._ 
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0 ‘It FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: /@fC 3gGDBi ( 

Sample Location: SiteNo. 34 

CH Diiital Titrator OX-DT 

I!~~ACkl Digital Tiiratctr AL-DT CHEMetrics (Range: zz -b mg/L) 

CHEhWrics: 

CHEMetrics (Range: -mYU AnalysisTime:)b 3 b 



0 R FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS, Inc. Page 2 of 3 

Sample ID No.: 

Sample Location: 

Duplicate: &f 

OR-700 

Program/Module: 6lOnm 

e HS-C Color Chart HS-WR Color Wheel 

93 Other:, 

AnalystsTime: } 0 s 8 

Fll: cl 

Standard Solution: 

Standard Addii: 

Prograrwmhoduie: 

Conce-: Reagent Blank Corredbn:~~ 

StandardSdution: c] Rasults:~ 

Nitrate (N0i-N): 

Program/Module: 55 

standard solution: cl Results: 

Standard Addltlons: Cl Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 



0 R FIELD ANALYTICAL LOG SHEET GEOCHEMjeAi .@iWhkTERS 

Tetrs Tech NUS, Inc. 
I 

Project Site Name: 

Project No.: 

Sampled By: 

Page 3 of 3 

Sample ID No.: /WWjG338)j 

Sample Location: Site No. 39 

Duplicate: @ 

5 f-8-- HACH MN-5 Other: Analysis Tlrm: _ 

:oncentration: 

tandard Solution: 

tandard Additions: 

totes: 

Filtered: Cl 

Digestion: a 

Reagent Blank Correction: cl 

0.3ml: 

IFerrous Iron (Fe*+): 

Wpmwn: OR-700 

PrcgranVBloduk: 500nm 

IR-18C Color Wheel Other: AnalysIsTime: Ao 52 

Concentration: 04 mglL Filtered: cl 

Hydrogen Sulfide (H2S): 

Equipment: 0 HS-C Other: Analysls Tii: lqo 

ConcentratiDn: 
NW: 

Lo mglL weeded 5.0 mg/L range on color chart: 0 

WQC Checklist: 

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: 

d 

Id 

Mulitplication is correct for each AW@ier table: 

Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relerionship is determined appropriatly as per manufacturer instructions: rf 

CWQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the.pr ect planning documents: . 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: d 
Title block is initialized by person who performed the QAKX Ckecklist: cs’ 

\ 



0 R 
Tetra Tech NUS. Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Paae 1 of 3 

Sample ID No.: flc 7cIc T’JClLJ 
-- 

Sample Location: 

Duplicate: q 
Site No. jy 

Field Analyst: mm 
Field Form Checked as Der CWQC Checklist (initials): 

I 
Dissolved Oxygen: 
Equipment: HACH Digital Tiirator OX-DT Analysis The: m-3 

Range Used: Range Sample Vol. Cartridge 

.’ Ei 

l-5 mg/L 200 ml 0.200 N 

2-l 0 mg/L lOOmI 0.200 N 

CHEMetrics: 

HACH Digital Tiirator AL-DT CHEMetrics (Range: -wM 

Analysis The: 

Filtered: cl 

igits fkquired: 1st.: 2nd.: 3rd.: 

CHEMetrics (Range: -m94 Analysis Time: 

Titration Count 



Notes: 

stsndard Sdution: 

Standard Add&ions: 

Notes: 

Nitrite (N0i-N): 

Equipmsnt: DR-700 

ProglamlModule: 

Concentration: 

DRS- 

so 

mslL 

Analysii Tii: 

Filtered: .n 

Reagent Blank CWre&on:~~ 

Standard Sdution: q Resub:C] 

Analysts The: 

Equipment: OR-700 J’R-8~- Other: 

ProgramIModule: 55 

concentration: m6111 

Standard Solution: q Resuk 

Standard Addii: q Digits Required: 0.1 ml: 0.2mi: 0.3ml: 



0 Tt FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS ma ./--I 
Tetra Tech NUS, Inc. 

I 

Page 3 of 3 

Project Site Name: Sample ID No.: N-lc 34 G 32Cll 

Project No.: Sample Location: Site No. 39 

Sampled By: Duplicate: 0 

Field Analyst: Je b Blank: q 

Ulmayese (hW): 

VogramtModule: 525 

:oncentratkw 

;tandard Solution: 
itandard Additions: 

HACH MN-5 Other: Analysis The: 

Filtered: 0 

Digestion: q 
Reagent Blank Cone&n: q 

Digits Required: O.lml 0.3ml: 

Ferrous Iron (Fe”): 

Equipment: OR-700 
G3 R-8-- IR-18C Color Wheel Other: Analysis Time: )2Yb 

ProgramModule: 8OOnm 33 

concenb8on: u-II mg/L Filtered: q 
Notes: , 

Hydrogen Sulfide (H,S): 

Equipment: 

0 
HS-C Other: Analysis Time: )2 IO0 

Ndes: 
I.0 mg/L weeded 5.0 mg/L range on color chart: q 

QA/QC Checklist: 

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLIN 

J 

DATA block: r!J 

Mulitplication is correct for each Mu/&/ier table: 

d 
. . 

Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 

CWQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the planning documents: . Id 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Tile block is initialized by person who performed the CWQC Ckecklist: PI 

7 



Tetta Tech NUS, Inc. 
I 

. FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page I of 3 

1 

Project Site Name: /t/q) bJ hi%@ Sample ID No.: &‘c %(33 8 0 1 I 

Project No.: -7v 57 Sample Location: Site No. 3 q 

Sampled By: ST/J\ L k’jJ- Duplicate: 0 

Field Analyst: a . . Blank: 

HACH Digital Tiiator OX-07 

HACH Diittal Tkrator AL-DT 

Analysis Ttme:- 

CHEMetrics (Range: -ma/L) Fittered: cl 

Notes: 
Stindard Additions: 0 Titrant Molarity: Digits fkquired: 1st.: 2nd.: 3rd.: 

Carbon Dioxide: 
Equipment: CHEMetrics (Range: mglL) Analysts Time:21 L! o 

Range Used: Range Sample Vol. Cartridge 

Cl 

Multiplier 

lChSOmg/L 200 ml 0.3536 N 0.1. 

I lY I 100-4Wm@L ,200ml 3.636 N 1.0 - 
LJ 1 200-1000mg/L lOOmI 3.636 N 2.0 

CHEbWrics: mg/~ 

Titration Count 1 c- 

N&s: 

Standard Additions: cl Tiirant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 

I 



Sample ID No.: 

Sample Location: Site No. 39 

DR-700 

Prograrnhbdule: 6iOnm 

a HS-C Color Chart HS-WR Color Wheel Analysis Tii: WJq ’ 
93 Other:, 

Flied: q 

Standard Solution: 

Standard Addii: 

ProgramModule: 

concentration: Reagent Blank Correction:. q 
Standard Solution: 0 Resutts: q 

Nitrate (N0i-N): 

ProgramModule: 

concentration: 

Standard Solution: 

Standard Addii: 

Notes: 

55 

mg/L 

q Results: 

q Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

0 R 
Tetra Teoh NUS, Ino. 
b 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 6e 
Page2of3 



0 R FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS Inc. 

Duplicate: q 

Filtered: cl 

Digestion: m 

Reagent Blank Correction: cl 

I Standard Additions: u Digits Required: 0.1 ml .\\0.2ml: 0.3ml: 

Ferrous iron (Fe**): 

Equipment: 

Program/Module: SOOnm 

conce-: 

Notes: 

IR-I8C Color Wheel other: Analysis Time: I$! 02 - 

Filtered: q 

Hydrogen Sulfide (H&): 

Equipment: 
c3 

HS-C Othk: Analysis Tii: 

-1 IngIL Eifpeded 5.0 mg!L range on color chart: 0 

Notea: 

WQC Checklist: 

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLIN 

d 

DATA block: 

Mulitplication is correct for each Mu/t$ier table: . 
Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Reletionship is determined appropriatly as per manufacturer instructions: 

CUVQC sample {e.g., Std. Additions, etc.) frequency is appropriate as per the.pr ject planning documents: , 

d 

d 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Title block is initialized by person who performed the QA/QC Ckecklist: d 



0 R FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS /a 

etra Tech NUS, Inc. Page 1 of 3 

Project Site Name: /m-C @mv*dQ Sample ID No.: /JTC3WY Cl1 

Project No.: T-v-7 Sample Location: SiteNo. ??q c 

Sampled By: XI& 4rJb Duplicate: q 

quipment: HACH Digital Tiiator OX-DT 

HACH Digital Titrator AL-DT CHEMetrics (Range: -mglL) 

Analysis Time: 

Filtered: q 

itandard Additions: q T&ant Molarity: Digits l+quired: 1 St.: 2nd.: 3rd.: 

:arbon Dioxide: 
:quipment: <z* CHEMetrics (Range: -WL) Analysb Time: ows 

Range Used: Range Sample Vol. Cartridge Multiplier Tiiration Count Concanbatbn 

q lo-SOmg/L 200 ml 0.3638 N 0.1 

I mloorng/L lOOmI 0.3636 N 0.2 x 0.2 = 

i7 1-w 200 ml 3.636 N 1.0 120 xl.0 = 130 mg/L 

q 200-1000 mg/L lOOmI 3.636 N 2.0 x 2.0 = 

:HEMetrics: -w 

itandard Additions: 0 Titrant Molarii: Digits Required: 1st.: 2nd.: 3rd.: 

2 

- 



0 R 
T&a Tech N&S, Inc. 

I 

FIELD AhikLYTICAi.‘ii)G SHEET 
GEOCHEMICAL PARAMETERS 

Page 2 of 3 

I Proied Siie Name: Sample ID No.: N-Tc:qG. /Y Cl1 
-- 

Sample Location: 

Duplicate: q - 

Site No. JV Project No.: 

Sampled .By: 

Sulfide (Ss: 

Equipment: DR-700 

Program/Mod& 61Onm 93 

Concentration: 0.07 n-g/L 

HS-C Color Chart HS-WR Co&r Wheel 

Other: 

Fibred: c] 

NOW: 

m-8 __ 

91 

Other: AnalysisTii: - 

ConcantRdlDn: 

standard solution: 

Standard Additions: 

Finerad: Cl 

N&es: 

AnalyslsTbne: 

0 Filtarad: . 

Reagent Blank Correctbn:~~ 

Standard Solution: 0 Rasulta: q 

PmgfamlModula: 

Concentratkn: 

Standard sdution: 

Standard Addii: 

Niie Interference Treatment 

Reagent Blank Correction: n 

Digits Required: 0.1 ml: 



0 -R FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS, Inc. 
I 

Page 3 of 3 

I Proiect Site Name: Sample ID No.: e3y G-w II 

Sample Location: 

Duplicate: 0 

Site No. r’? 

Standard Solution: 

Standard Additions: 

Filtered: cl 

Diiestion: q 
Reagent Blank Correction: q 

Ferrous Iron (Fe2’): 

Equipment: DR-700 @ IR-18C Color Wheel Other: Analysis Time: 

ProgramModule: 500nm 33 

conceIltmtii: o.a\ mg/L Filtered: 0 

Notes: 

Hydrogen Sulfide (H2S): 

Equipment: w Other: Anatysis Time: p3 

**I q/L Epeded 5.0 ma/L range on color chart: Cl 

N&es: 

Q&WC Checklist: 

All data fields have been completed as necessary: d 

Correct measurement units are cited in the SAMPLING ATA block: 

Mulitplication is correct for each Mu/t!@ier table: d 

d 
. 

Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: d 

WQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per ct planning documents: . d 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Tile block is initialized by person who performed the QAKX Ckecklist: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

SampleIDNo.: /\li-( 34c3Q011 

Sample Location: SHe No. 3 7 

CH Digital Titrator OX-DT 

ACH Digttal I’iitor AL-DT CHEMetrics (Range: -msn) Filtered: ct 

Notes: 

St&Ward Additions: q 
\ 

T&ant Molarity: Digits Required: 1st.: .: .: 

Carbon Dioxide: 
Equipment: GzFs CHEMetrks (Range- 2nd Ana@rTimedg 5 2 . --.2wL) 

Range Used: Range 

’ 

•J lo-SOmgR 

20-loomg/L 

1-W 

cl 2004000mgJL 

WEMetrics: 

Standard Additions: 0 Titrant Molarity: Digits Required: 1 St,: 2nd.: 3rd.: 



0 ‘It 
Tetra Tach NLiS. Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS n 
Page 2 of 3 

Sample ID No.: J&c 74 GJMI 
Sample Location: SiteNo. 3q 

Duplicate: q 

DR-700 

Program/Mad&: 6lOnm 

@ HS-C Color Chart HS-WR Color Wheel 

93 Other:, 

~nalysisTii: I b y Y 

Filterad: d 

Analysis Time: 

-: 

standard solution: 

Standard Additions: 

Filtered: cl 

Nitrite (NO;-N): 

ProgranModule: 

Analysis l-sna: 

Filtered: . cl 

Reagent Blank Corrbctkm:.~ 

tandard Sdution: q Reautta: 0 

Notes: 

Nitrate (N0c-N): 

Equipment: DR-700 

Program/Module: 

concentration: 

standard solunon: cl 

Standard Addiiions: cl 

DR-8~- Other: 

55 

mg/L 

Nitrite Interference Trea 

Results: Reagent Blank Cormctkm: 

Digits Required: 0.1 ml: 0.2ml: 0.3ml: 



0 R FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
\ Tetre Tech NUS, Inc. 

I 
Page 3 of 3 

Sample ID No.: nlR3:q G3o&l 

Sample Location: Site No. 39 

Duplicate: q 

Progrernwxiule: 5 

nderd Solution: 

tendard Additions: Digits Required: 0.1 ml: 

Filtered: 11 

Dlgestlon: 123 

Reagent Blank Correction: cl 

IR-18C Color Wheel 

I 
Hydrogen Sulfide (HsS): 

Equipment: 6 HSC other: Analysis The: 1 YW 

I- 
* . a l O msn Eqzeeded 5.0 mg/L ange on c&r chart: q 

t 
QAIQC Checklist: 

All data fields have been completed as necessary: d 
Correct measurement units are cited in the SAMPLING DATA block 

Mulitplication is correct for each Mufi!@er table: d . . 
Final calulated concentration is within the appropriate Range Used block: 

Aikalimty Relationship is determined appropriatly as per manufacturer instructions: 

QAIQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per planning documents: . 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

itle block is initialized by person who performed the QA/QC Ckecklist: d 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
etra Tech NUS, Inc. Page 1 of 3 

Project Site Name: 

Project No.: 

Sampled By: 

Sample ID No.: flc 396 z 9’ll 

Sample Location: Site No. ?q 

Duplicate: q 

iquipment: HACH Digital Tit&or OX-DT 

HACH Digital Tiirator AL-DT CHEMetrics (Range: -WL) 

;tandard Additions: cl T&ant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 

Carbon Dioxide: 
Equipment: CHEMetrics (Range: -mg/L) Analysis Time: 17 j 5 

Range Used: Range Sample Vol. Cartridge Multiplier Titration Count I- 

cl 104iOrllgIL 200 ml 0.3636 N 0.1 x0.1 = 

20-lOOmgIL lOOmI 0.3636 N 0.2 

1-W 200 ml 3.636 N I .o 

cl 2W-1WOlllglL 1Wml 3.636 N 2.0 

:HEMetrics: -m@ 

jtandard Additions: 0 Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 



0 R FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

H-S-C Color Chart HS-WR Color Wheel AnalysisTime: 117 23 

rogranuModule: 61 Onm 

BtsMard Bolution: 

Standard Addii uired: O.lml: 0.2ml: 0.3mI: + 

Programblodule: 

Reagent Blank Correction:~ 

tandard Solution: q Results:~ 

Programwodule: 55 

concentration: 

Standard !5obtbn: cl Results: 

standard Additians: Digits Required: 0.1 ml: 

Notes: 



Project Site Name: 

Project No.: 

Sampled By: 

Sample ID No.: 

Sample Location: 
- 

SiteNo. 3 

Duplicate: q 

Ma-se (IAn*): 

Equipment: k DR-8~- HACH MN-5 Other: Analysis The: 

Concentration: 

Standard Schtion: 

Standard Additiins: Digits Required: 0.1 ml: 

Filtered: q 
Digestion: q 

Reagent Blank Correction: q 
0.3ml: 

. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Color Wheel Other: Analysie Time: \728 
Ferrous Iron (Fe*‘): 

IR-18C 

Concentration: 
Notes: 

Hydrogen Sulfide (H2S): 

Equipment: Other: AnalysisTime: ‘72’ 

Qpxded 5.0 mg/L range on color chart: 

QA/QC Checklist: 

All data fields have been completed as necessary: d 

Correct measurement units are cited in the SAMPLIN 

d 

DATA block: 

Mulitplication is correct for each MM~~ier table: . 
Final calulated concentration is within the appropriate Range Used block: d 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 

WQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the planning documents: . 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Title block is initialized by person who performed the QAIQC Ckecklist: d 



i‘*‘% :: ;., ._ )_” I ” ( ‘-4 ,’ ,p$f:, ,; 

. 

0 
.- - _ 

R FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetre Tech NUS, Inc. Page 1 of 3 

Project Site Name: r\l f,C QIc 1 b4A-0 

Ob2CI 797 

Sample ID No.: 010 34114 
Project No.: c-lo Sample Location: Site No. 2 q 
Sampled By: sxb j.i~M Duplicate: m 

I 

I 

1 

L 
c 

1 

E 

Ukalinity: 

HACH Digital Tiitor AL-DT CHEMetrics (Range: -wW 

HEMetrica: -w 
desr 

CHEMetrics (Range: -mW Analysis rime: ‘1 3’:y.s 

Titration Count 

x0.1 = 

YY 2 

x2.0 = 

----. 
tandard Adeions: 0 Tiirant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech Nils, Inc. 
I 

Page 2 of 3 

Project Site N-a- Sample ID No.: ol(j 3c;IM 

Project No.: 
17, i&A 

II-, Sample Location: SIteNo. 79 

Sampled .By: Duplicate: 0 

DR-700 

Program/Mod& 6lOnm 

@ HS-C Color Chart HS-WR Color Wheel Analysis Tit: v-/13* ’ 

93 Other: 

Fllt?Wd: q 

standard Solution: 

Standard Additions: 

Notes: 

Reagent Blank Correctbnz~[rl 

Standard Solution: 0 Results c] 

Notes: 

NithtWNOs=N): AnalvsisTime: 

Program/Module: 

concentration: 

standard solution: 

Standard Additions: 

Notetx 

Filtered: cl 

Nitrite Interference Treatment: cl 

Reagent Blank Copction: ‘0 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NIJS, Inc. Page 3 of 3 

Project Site Name: ,,/qc of kthdb Sample ID No.: al/) s’q/u 

Project No.: 7w7 Sample Location: :Slte No. 3 01 

Sampled By: ~z+hl A-Pq Duplicate: q 

‘rogramlModule: 5 
:onCenbation: 

itandard solution: 

Zandard Addiii: 

Filtered: Cl 
Digestion: [L3 

Reagent Blank Correction: Cl 

Ferrous Iron (Fe**): 

Equipment: DR-7OO IR-18C Color Wheel 

Filtered: q 

I Hydrogen 

Equipment: 

Sulfide ( H2S): 

Other: Analysis The: WlQ 

Concentration: 
Notes: 

weeded 5.0 mg/L range on color chart: D 

CWQC Checklist: 

All data fields have been completed as necessary: d 

Correct measurement units are cited in the SAMPLIN 

d 

DATA block: d 
Mulitplication is correct for each Mult$ier table: . 
Final calulated concentration is within the appropriate Range Used block: 

Alkalinity ReI8fiorrship is determined appropriatly as per manufacturer instructions: 

QAKJC sample (e.g., Std. Additions, etc.) frequency is appropriate as per planning documents: . 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Title block is initialized by person who performed the QAlQC Ckecklist: 
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